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ABSTRACT
THE EFFECTS OF FLEXIBLE ABILITY GROUPING ON MATHEMATICS
IMPROVEMENT AND SELF-CONCEPTS IN THE
INTERMEDIATE GRADES
Sara Curran, Ed.D.
Department of Curriculum and Instruction
Northern Illinois University, 2017
Elizabeth Wilkins, Director
This research investigated the effects of the ability grouping method of betweenclassroom flexible grouping on intermediate elementary students’ mathematical concept
improvement and academic self-concepts. This ability grouping method involved relocating
students among classrooms within a grade level, based on ability, for mathematics instruction.
Pretests, given prior to each mathematics unit, determined students’ placements for each unit of
study, resulting in the flexible grouping of students into groups throughout the course of the
school year.
The treatment group, implementing between-classroom flexible grouping for
mathematics instruction, consisted of 140 fourth- and fifth-grade students at two elementary
schools. The comparison group, utilizing heterogeneous classrooms, included 142 fourth- and
fifth-grade students at one elementary school. All three schools were situated within one
suburban Chicago school district. A quasi-experimental, quantitative research design was
employed to collect data. The STAR Math test was administered in the fall (pretest) and in the
spring (posttest) of the school year to ascertain mathematical concept improvement. The
School Subjects and Mathematics subscales of the Self-Description Questionnaire I were
administered to determine students’ general academic self-concepts and mathematics self-

	
  
concepts. At the fourth-grade level, the treatment group reported higher mathematical concept
improvement, academic self-concepts, and mathematics self-concepts than the comparison
group. However, a statistically significant difference was only found for academic selfconcepts. At the fifth-grade level, the comparison group achieved higher mathematical
concept improvement and academic self-concepts. The treatment group attained higher
mathematics self-concepts. No statistical significance was determined. When fourth and fifth
grades were combined, the treatment group outperformed the comparison group for
mathematical concept improvement, academic self-concepts, and mathematics self-concepts.
Statistical significance was not attained.
In addition, this study attempted to confirm the assertions of Marsh’s Big-Fish-LittlePond Effect. A positive correlation between mathematical ability levels and mathematics selfconcepts was noted for all subgroups. A smaller range of mathematics self-concept means
across ability levels was evident for the treatment group. The findings of this research suggest
between-classroom flexible grouping may benefit intermediate elementary students, but more
research is necessary to fully gauge its effects.
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CHAPTER 1
INTRODUCTION TO THE STUDY
Educating the nation’s youth can be a tremendous and arduous task. Tomlinson et al.
(2003) elucidated,
Recent emphases on heterogeneity, special education inclusion, and reduction in outof-class services for gifted learners, combined with escalations in cultural diversity in
classrooms, make the challenge of serving academically diverse learners in regular
classrooms seem an inevitable part of a teacher’s role. (p. 119)
Tomlinson et al. reveal the importance and challenge of effectively differentiating instruction to
promote learning among all students within a classroom setting. Ability grouping has emerged
as a viable differentiation option to advance learning for a variety of students (Anderson, 2007;
Kingore, 2004; Tomlinson et al.).
Several ability grouping methods have been attempted with mixed results. Research
regarding the use of heterogeneous classrooms has produced inconsistent results for academic
improvement when utilized exclusively (e.g., Macqueen, 2012; Petrilli, 2011; Schumm,
Moody, & Vaughn, 2000). Studies of tracking methods in schools display very minimal
academic improvement and contrasting achievement outcomes for specific ability levels (e.g.,
Kerckhoff, 1986; Kulik & Kulik, 1992; Slavin, 1987). Public opinion also vilified tracking in
the 1980s due to perceived racial and socioeconomic inequities (Nevi, 1987; “Teaching
Inequality,” 1989). Studies of within-class grouping reveal this method may be beneficial to
students, especially when flexible grouping methods are employed (Kulik & Kulik; Slavin;
Tieso, 2003, 2005). Overall, research indicates between-classroom methods may be
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advantageous if groupings are flexibly implemented (e.g., Hallam, Ireson, & Davies, 2004b;
Macqueen; Petrilli; Tieso, 2005).
However, limited research has been conducted regarding the use of between-classroom
flexible grouping (Slavin, 1987). When between-classroom methods have been studied, groups
have been inflexible, with groups remaining stagnant for an entire school year (e.g., Boaler,
Wiliam, & Brown, 2000; Hallam et al., 2004b; Macqueen, 2012; Petrilli, 2011). The betweenclassroom flexible grouping method involves reorganizing students into different classrooms,
among a grade level or school, based on students’ abilities in a single subject area (Macqueen).
Since differences in ability levels are minimized within this method, more homogeneous
instruction results (Reuman, 1989). Pretest data informs consistent relocation of students into
new groups several times throughout the school year (Tomlinson, 2001). This act encourages
accurate placement of students into ability groups for specific skill instruction.
As a foundational subject area, the development of a strong concept base in elementaryschool mathematics is essential for success in later school years. Intermediate elementary
students often differ in mathematics’ abilities and need to be instructed at a level that
accelerates each child’s learning (Vygotsky, 1978). Between-classroom flexible grouping may
accommodate for these differences in ability, development, and readiness to propel students
forward mathematically.
Not only does between-classroom flexible grouping have the potential to affect
intermediate elementary students’ mathematical concept improvement, but this grouping
method may also impact their social-emotional development. Students are subject to social
comparisons, which may become heightened by the implementation of between-classroom
flexible grouping (Marsh & Parker, 1984). Specifically, their general academic self-concepts
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and mathematics self-concepts may be affected due to the implementation of this grouping
method (Festinger, 1954; Marsh & Parker). Thus, the effects of between-classroom flexible
grouping in mathematics provide the focus for this research.
Definitions of Terms
Definitions of key terms are delineated to enhance clarity throughout the study.
Definitions lacking citations are provided by the researcher.
Ability: The current level of understanding and achievement in a subject area.
Ability grouping: The allocation of students into smaller subsets and/or different locations in
order to instruct students near their individual performance levels (Slavin, 1987).
Academic self-concept: The view of one’s cognitive abilities, based on school experiences and
interactions with others, regarding any academic subject areas (Marsh, Smith, & Barnes, 1983).
Between-classroom grouping method: The relocation of students to various classrooms within
the school for homogeneous instruction in singular subjects with students of similar abilities
(Kerckhoff, 1986; Macqueen, 2012).
Concept improvement: The increase in scores between pretests and posttests or between
standardized testing sessions.
Flexible grouping: The temporary grouping technique in which student groups are constantly
changing based on prior content knowledge and readiness levels for singular lessons or units
(Tomlinson & Kalbfleisch, 1998).
Intermediate elementary students: Elementary-school children instructed in fourth-grade and
fifth-grade classroom settings.
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Mathematics self-concept: The perception of one’s cognitive abilities in relation to
mathematics (Vandecandelaere, Speybroeck, Vanlaar, De Fraine, & Van Damme, 2012).
Social comparison: The act of students comparing themselves to peers within a similar context
(i.e., classroom, grade level), which affects self-concepts in general and in relation to specific
subject areas (Marsh, Kong, & Hau, 2000).
Within-class grouping method: A homogeneous grouping method used to differentiate
instruction ranging from one lesson to an entire subject within the students’ yearly classroom
assignments (Macqueen, 2012).
Problem and Purpose
Ability grouping has become a widely utilized form of differentiation in the American
educational system (e.g., Petrilli, 2011; Tieso, 2005; Tomlinson, 2001; Worthy, 2010). The
goal of ability grouping is to efficiently instruct core subject areas while meeting the academic
needs of all students within a classroom. Thus, ability grouping has emerged as a common
practice for mathematics instruction. Numerous studies have been conducted to ascertain the
benefits and shortcomings of a variety of ability grouping methods for mathematics instruction
(e.g., Kulik & Kulik, 1992; Macqueen, 2012; Slavin, 1987). Research has revealed promise in
elevating students’ mathematical achievement when between-classroom methods and withinclass flexible grouping are employed (e.g., Hallam et al., 2004b; Petrilli; Tieso, 2003, 2005).
However, limited research has been conducted in which these two ability grouping methods are
combined (Slavin), especially when regrouping occurs more than once per school year
(Macqueen; Petrilli; Tieso, 2005). More research is necessary to determine if between-

5
classroom flexible grouping is an advantageous mathematical practice to enhance student
learning.
In addition, the increased use of ability grouping in the United States has prompted
questions about its effects on social-emotional development. Social comparisons between and
among ability groups have the potential to affect students’ academic self-concepts. Studies
have revealed a relationship between ability group levels, general self-concepts, and
mathematics self-concepts (e.g., MacIntyre & Ireson, 2002; Reuman, 1989; Trautwein, Ludtke,
Marsh, & Nagy, 2000), which have the potential to affect students’ mathematical successes.
Unfortunately, a majority of research studies concerning social comparisons have been
conducted outside of the United States, making it difficult to generalize the results within this
culture (e.g., Ireson & Hallam, 2009; Trautwein, Ludtke, Marsh, Koller, & Baumert, 2006;
Vandecandelaere et al., 2012). In addition, many studies have investigated the effects on
academic self-concepts when between-school ability grouping rather than between-classroom
ability grouping was employed (e.g., Marsh, 1984; Marsh et al., 2014; Trautwein et al., 2006).
Also, most researchers have utilized secondary students as research participants (e.g., Marsh et
al., 2000; Marsh et al., 2014; Vandecandelaere et al., 2012). However, Wigfield et al. (1990)
revealed early elementary students are able to distinguish between social-emotional facets and
communicate their opinions to researchers. Therefore, elementary students are valuable
candidates to expand the research regarding social comparisons when grouping by ability.
Limited studies concerning between-classroom flexible grouping’s effects on young
students necessitated additional investigation. Information about mathematics improvement
and the impact on academic self-concepts was needed to determine the effectiveness of this
grouping method. The purpose of this study was to examine the effects of between-classroom
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flexible grouping on intermediate elementary students’ mathematical concept improvement
and academic self-concepts.
Research Questions
To determine the effectiveness of between-classroom flexible grouping, a quasiexperimental approach was employed. Fourth- and fifth-grade students were flexibly grouped
between classrooms for mathematics instruction in two suburban elementary school settings.
Data was also collected from a comparison group of suburban fourth- and fifth-grade students
within one school building, who were not grouped between classrooms for mathematics
instruction. The following research questions and hypotheses guided this study:
1. What is the difference in mathematical concept improvement between intermediate
elementary students educated using between-classroom flexible grouping and those
not educated with this grouping method?
𝐻! :   There is no difference in mathematical concept improvement between
intermediate elementary students educated using between-classroom
flexible grouping and those not educated with this grouping method.
𝐻! :   There is a difference in mathematical concept improvement between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.
2. What is the difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method?

𝐻! :   There is no difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method.
𝐻! :   There is a difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
3. What is the difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method?
𝐻! :   There is no difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
𝐻! :   There is a difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
4. What is the relationship between students’ mathematical ability levels and
mathematics self-concepts among intermediate elementary students educated
using between-classroom flexible grouping methods?
𝐻! :   There is no correlation between students’ mathematical ability levels and
mathematics self-concepts.
𝐻! :   There is a positive correlation between students’ mathematical ability levels
and mathematics self-concepts.
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Significance of the Study
This study highlights the effects on student learning and social-emotional development
when between-classroom flexible grouping methods were implemented. Effects on
mathematical concept improvement, general academic self-concepts, and mathematics selfconcepts were investigated. The study’s findings contribute to the current research concerning
the use of ability grouping as a differentiation technique in math. In addition, the findings
expand current literature to include a minimally used combination of between-classroom and
flexible grouping methods. Effects on intermediate elementary students were also researched
to determine the effects of between-classroom flexible grouping on a younger audience.
Determining the most efficient way to instruct students for concept improvement and
discovering the social-emotional implications are important to encourage positive learning
experiences for children in the United States.
Educators may use the results of this research to decide whether between-classroom
flexible grouping is a viable differentiation option to benefit intermediate elementary students.
Mathematical concept improvement, academic self-concepts, and mathematics self-concepts
may be affected through the use of this ability grouping method. This research may also be
valuable to educators in other subject areas or grade levels, as the results may be applicable to
other student groups.
Theoretical Framework
Three main theories provide a foundation for this research. The zone of proximal
development (Vygotsky, 1978) frames the relationship between ability grouping and concept
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improvement. Social comparison theory (Festinger, 1954) provides a framework for students’
social comparisons, which may result from ability grouping practices. The Big-Fish-LittlePond Effect (Marsh, 1987), an interpretation of social comparison theory specifically related to
ability grouping practices, also guides the framework for this study.
Zone of Proximal Development
Vygotsky’s (1978) zone of proximal development (ZPD) advocates for incrementally
building upon students’ prior knowledge. Vygotsky defines the ZPD as the continuum ranging
from the level at which students are able to complete tasks independently, known as the “actual
developmental level” (p. 87), to the highest level of skills able to be completed with assistance
from teachers or peers. Vygotsky states information is most efficiently learned when it is
presented within children’s ZPD ranges because children are cognitively prepared for learning
to occur within this range. Vygotsky endorses the idea that information should be presented
slightly above students’ actual developmental levels to advance their learning. If information is
presented below their actual developmental levels, students’ skills risk decline. If new skills
are presented significantly above this level, concept improvement is stifled (Vygotsky). Wood,
Bruner, and Ross (1976) encourage the use of “scaffolding” (p. 89) to effectively educate a
variety of students within their ZPD ranges. Through scaffolding, students receive various
levels of support to meet the needs of all students within a classroom or grade level.
Ability grouping is a method that allows teachers to utilize scaffolding to instruct
students at a variety of ZPD ranges. Adjusting the level of assistance to meet students’ needs
encourages concept improvement for all students (Tomlinson, 2001). Between-classroom
grouping allows teachers to focus their efforts on a smaller ZPD range to tailor instruction to
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slightly above the class’ current actual developmental levels. Flexible grouping ensures
students are consistently regrouped to receive instruction slightly above their actual
developmental levels for each new topic or set of skills.
Social Comparison Theory
Festinger’s (1954) social comparison theory involves students comparing their abilities
to predetermined expectations or to peers within close proximity. Students begin by comparing
their abilities to criteria, such as grades or grade level standards. If specific criteria is lacking,
students compare their abilities to other students in their classrooms. Students’ self-concepts
are informed by these comparisons (Festinger). When ability grouping is utilized, smaller
differences in abilities exist, which may affect students’ general academic self-concepts and
mathematics self-concepts. Festinger notes students attempt to change their behaviors and
abilities to match those of the group, especially when students of similar abilities and values are
grouped together.
Big-Fish-Little-Pond Effect
Marsh’s Big-Fish-Little-Pond Effect (BFLPE) contributes to the literature concerning
social comparison theory (Marsh, 1987). Social comparison theory focuses on student
comparisons to other specific students (Festinger, 1954), whereas the BFLPE concentrates on
naturally occurring student comparisons to the achievement levels of groups of students (Marsh
& Seaton, 2015). BFLPE suggests students compare themselves to others within their “frame
of reference” (Marsh & Parker, 1984, p. 217), which includes peers within close proximity (i.e.,
classroom setting) or those with similar ability levels (i.e., small group). This comparison
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affects their general academic self-concepts and their self-concepts linked to specific subject
areas (Marsh et al., 2000). Thus, ability grouping methods affect students’ frames of reference,
which in turn alter their academic self-concepts. Selecting an ability grouping method that
increases rather than hinders academic self-concepts is important to ensure continued socialemotional growth and concept improvement. Figure 1 provides a visual representation of the
theories that inform this study. More detailed descriptions of these theories are discussed in
Chapter 2.

Figure 1.

Visual representation of the theoretical framework for this study.
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Methodology
A quantitative research design guided this quasi-experimental study (Mertens, 2015). A
“nonequivalent control-group design” (Creswell, 2003, p. 169) was utilized to ascertain
differences between the treatment and comparison groups. The participants included fourthand fifth-grade students from three elementary schools within one suburban Chicago school
district. Fourth-grade students in one school and fifth-grade students in another school
comprised the treatment group engaged in between-classroom flexible grouping for
mathematics. Fourth- and fifth-grade students in a third school acted as the comparison group,
which was not engaged in between-classroom grouping (Gravetter & Wallnau, 2014).
Mathematical concept improvement data was collected from the STAR Math standardized
achievement tests (Renaissance Learning, 2014), which was administered three times during
the school year. The School Subjects and Mathematics subscales of the Self-Description
Questionnaire I provided data concerning students’ academic self-concepts (Marsh, Smith, &
Barnes, 1983). Descriptive statistics were utilized to analyze all data. An analysis of
covariance was conducted to determine the mathematical concept improvement for each
student group (Klockars, 2010). Multivariate analyses of variance and analyses of variance
were employed to compare data between groups and among mathematics ability levels
(Klockars; Olejnik, 2010).
Organization of the Study
This study is organized into five chapters. Chapter 1 summarizes the important aspects
of the research, including key problems, research questions, and theoretical components.
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Chapter 2 includes a review of research related to ability grouping and explores the theoretical
framework of this study in detail. Chapter 3 delineates the methodology utilized to carry out
this study. Chapter 4 analyzes the data collected. Chapter 5 presents a discussion of the
findings, implications for practice, and recommendations for future ability grouping research.

	
  

	
  

CHAPTER 2
LITERATURE REVIEW
The purpose of this study was to examine the effects of between-classroom flexible
grouping on intermediate elementary students’ mathematical concept improvement and
academic self-concepts. For the purposes of this research, self-concepts consist of general
academic self-concepts and mathematics self-concepts.
This review commences with an overview of research regarding mathematics
instruction, National Council of Teachers of Mathematics (NCTM) standards, and Common
Core standards. Immediately following, information concerning ability grouping methods are
discussed. Historical perspectives, related to ability grouping, and theoretical contributions by
Vygotsky (1978) are also addressed. Information about ability grouping’s effects on
mathematical concept improvement is included. The analysis of research concentrates on two
major types of grouping: heterogeneous classrooms and homogeneous ability grouping.
Within-classroom flexible grouping and between-classroom grouping methods comprise the
focus for homogeneous ability grouping. The final portion of the review emphasizes the effects
of ability grouping on students’ academic self-concepts. Festinger’s (1954) social comparison
theory and Marsh’s (1987) Big-Fish-Little-Pond Effect constitute the theoretical framework
related to academic self-concepts. Overall self-concepts, academic self-concepts, and
mathematics self-concepts are discussed.
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Delimitations of the Literature Review
Delimitations are applied to the studies selected for the purposes of this review.
Although many grouping methods exist, this literature review focuses on heterogeneous
classrooms and homogeneous ability grouping, with a specific focus on within-class flexible
grouping and between-classroom ability grouping methods. Other types of grouping methods
are not highlighted within this review due to their infrequent use today (i.e., individual
instruction), their implementation with only a small subset of students (i.e., cluster grouping),
and/or their separation from this dissertation’s research focus (i.e., tracking). Included studies
encompass levels kindergarten through twelfth grade. Studies within preschools or at college
levels and beyond are not discussed, as they differ greatly from the research focus.
Mathematics is the targeted subject area for the literature review; however, studies from other
content areas are included when their findings may be transferable to mathematics classrooms.
Mathematics
Mathematics Instruction
Mathematics educators continually strive to determine the most effective ways to teach
mathematics for student success. Mathematics researchers have investigated trends for
instruction, social-emotional development, and ability grouping that increase student
achievement and self-concepts in mathematics (e.g., Boaler, 2006; Hiebert & Grouws, 2007;
National Research Council [NRC], 2001). The purpose of this section is to highlight effective
instructional methods that encourage academic and social-emotional growth in students.
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Conceptual Understanding
Developing conceptual understanding is essential for student success with mathematics.
Conceptual understanding allows students to apply mathematical concepts in a variety of
contexts (NRC, 2001). Conceptual understanding and its components are key factors in
developing “mathematical proficiency” (p. 5). The NRC identified five essential components
to mathematical proficiency:
•
•
•
•
•

conceptual understanding—comprehension of mathematical concepts, operations,
and relations
procedural fluency—skill in carrying out procedures flexibly, accurately, efficiently,
and appropriately
strategic competence—ability to formulate, represent, and solve mathematical
problems
adaptive reasoning—capacity for logical thought, reflection, explanation, and
justification
productive disposition—habitual inclination to see mathematics as sensible, useful,
and worthwhile, coupled with a belief in diligence and one’s own efficacy. (p. 5)

To promote mathematical proficiency, a swift instructional pace guided by the teacher
with thought-provoking questions and independent practice are essential (Hiebert & Grouws,
2007). To foster conceptual understanding, students should be encouraged to make high-level
connections and be challenged to persevere through difficult content (Hiebert & Grouws). The
establishment of sociomathematical norms, incorporation of inquiry-based instruction, and an
emphasis on explanations and justifications guide students toward deep conceptual
understandings.
Sociomathematical norms. Researchers have identified sociomathematical norms as
integral factors for mathematical success in classrooms. Sociomathematical norms ensure
quality discussions, active participation, and perseverance with mathematics (Cobb, 1995;
Cobb, Gresalfi, & Hodge, 2009; Whitenack & Yackel, 2002; Yackel & Cobb, 1996). Cobb et
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al. (2009) describe sociomathematical norms as the expectations and actions in a classroom that
allow it to function productively. Sociomathematical norms allow for deep mathematical
understanding by providing a set of expectations for mathematical thinking and discussion
(Yackel & Cobb). Yackel and Cobb explain that distinctions in the expected quality and
quantity of a mathematics response become sociomathematical norms for a specific classroom.
Expectations for justifying an answer, perseverance in discerning a different answer, and
challenging classmates’ answers also describe sociomathematical norms (Yackel & Cobb).
Interacting appropriately with a partner or small group and determining the accuracy of an
answer could also add to the list of sociomathematical norms (Cobb, 1995). These norms
establish the mathematical learning environment and dictate whether high levels of conceptual
learning result.
Inquiry-based instruction. When sociomathematical norms combine with inquiry-based
instruction, mathematical learning environments are equipped with the components needed for
effectual conceptual understanding. Within inquiry-based classrooms, teachers act as
facilitators by providing problems for students to solve, asking thoughtful questions, and
challenging students’ thinking (Chazan & Ball, 1999). Teachers purposefully present
contradictory information to guide students in constructing meaning for mathematical concepts
(Chazan & Ball; Lampert, 1990). Lampert explains that teachers can present examples and
nonexamples of concepts to refine student thinking and encourage discussion in order to
ultimately build conceptual understanding of challenging mathematics topics. Schifter (1996)
expounds on the importance of allowing children time to explore problem-solving processes.
Teachers are encouraged to only provide mathematical tools when students request them.

18
Building conceptual understanding by developing and investigating mathematical patterns and
rules is also emphasized (Schifter).
To promote an inquiry-based classroom, Stigler and Hiebert (2004) caution against
changing investigative word problems into procedural practice. These researchers have
determined teachers in the United States often deviate from an inquiry-based approach to focus
on procedural knowledge. These acts result in lower achievement scores and reduced
conceptual understanding for American students (Stigler & Hiebert). Hiebert and Grouws
(2007) agree that mathematics instruction in the United States lacks the development of
conceptual understanding. Instruction must include asking students higher-order questions and
encourage perseverance by engaging them in difficult tasks (Hiebert & Grouws). To promote
conceptual understanding among American students, inquiry-based instruction, exploration
with mathematical ideas, and a problem-solving atmosphere must be infused into mathematics
classrooms. Higher achievement levels and advanced mathematical understandings will likely
result.
Explanations and justifications. Expectations for explanations and justifications
comprise key components of sociomathematical norms and are essential parts of inquiry-based
classrooms. Explanations of mathematical reasoning are paramount to conceptual learning
(Chazan & Ball, 1999). Children should be asked to defend and explain their answers
conceptually because these acts lead to deep thinking about mathematics, allow students to
construct meaning, and demonstrate novel procedures for classmates (Whitenack & Yackel,
2002; Yackel & Cobb, 1996). Explanations provide an opportunity for students to integrate
mathematics symbols and vocabulary into their conversations to ensure a full understanding of
their meanings (Lampert, 1990). Making connections among concepts and applying these
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concepts in a variety of contexts are integral for complete mathematical understanding (Hiebert
& Grouws, 2007).
Several research studies have revealed the importance of student explanations in
developing conceptual understandings of mathematical concepts (Cobb et al., 2009; Hiebert &
Wearne, 1988; Stigler & Hiebert, 2004). After receiving conceptual instruction, Hiebert and
Wearne determined fourth through sixth graders received higher scores, understood symbols
more thoroughly, and provided more conceptual explanations of their solutions. Similarly,
Cobb et al. determined eighth-grade students, who were expected to debate answers and state
clear reasons for their mathematical decisions, developed more conceptual understanding than
students in the traditional mathematics class. In addition, Stigler and Hiebert concluded that
countries with higher scores on the Trends in International Mathematics and Science Study’s
(TIMSS) mathematics achievement tests spent more time applying learning and making
connections with problems resulting in greater conceptual understanding of mathematics topics.
If the United States wants to increase students’ scores to be more competitive on these
international tests, a greater focus on justification and application will need to be infused into
mathematics classrooms. Integrating explanations and justifications into mathematics
classrooms encourages deeper understandings among students (Hiebert & Wearne, 1988;
Whitenack & Yackel, 2002; Yackel & Cobb, 1996). In addition, students are able to utilize
proper mathematics terms and apply their learning in a greater variety of contexts to enhance
their overall understanding of mathematics topics (Hiebert & Grouws, 2007; Lampert, 1990;
Stigler & Hiebert, 2004).
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Social-Emotional Effects
In addition to academic outcomes, mathematics also has the capacity to affect students’
social-emotional outcomes. Knowledge of these effects is essential for educators to promote
positive social-emotional development in students. Research highlights connections between
mathematics and social-emotional outcomes (e.g., Boaler, 2006; Cobb et al., 2009; Viljaranta,
Tolvanen, Aunola, & Nurmi, 2014).
Views of mathematics. Experiences in mathematics classrooms have the potential to
alter students’ views about this subject area. Students’ grades in mathematics classrooms
impact their selection of coursework in subsequent years, affect their abilities to achieve their
goals in mathematics, and alter their interest in mathematics (Marsh et al., 2014; Marsh,
Trautwein, Ludtke, Koller, & Baumert, 2005). Students’ ability perceptions in mathematics
positively correlate with their ratings of math’s importance (Meece, Wigfield, & Eccles, 1990).
Additionally, students who expect to do well in mathematics classes exhibit less anxiety toward
mathematics (Meece et al.). When eighth graders were instructed using real-world data and
reported their findings in real-world contexts, the students felt more successful in class and
perceived their classmates as strong mathematics students as well (Cobb et al., 2009). Students
whose teachers provided them with feedback and a structured mathematical learning
environment reported enjoying mathematics more frequently than those instructed by teachers
with different instructional styles (Vandecandelaere et al., 2012). These studies revealed a
connection between mathematics experiences and mathematical outcomes, indicating the
social-emotional effects of mathematics may alter students’ success in mathematics classrooms.
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Grouping methods also impact students’ views of mathematics. For example, when
heterogeneous classrooms were employed for mathematics instruction, students viewed
mathematics more positively and enjoyed the subject area more than students in comparison
schools (Boaler, 2006, 2008). However, students viewed mathematics classes as easier when
between-classroom and within-class grouping methods were employed (Reuman, 1989).
Incremental theory. Recent research has focused on the possibility of altering students’
views of their ability and intelligence levels concerning mathematics (Blackwell, Trzesniewski,
& Dweck, 2007; Boaler, 2013; Yeager & Dweck, 2012). Yeager and Dweck determined fixed
mindsets, the belief that intelligence is predetermined, may cause students to feel inadequate
when they are challenged by mathematical tasks. These researchers also concluded that
students with fixed mindsets might exhibit less resilience. In addition, Yeager and Dweck
found students with growth mindsets, the belief that intelligence can be altered, are more
resilient. Instruction in developing growth mindsets, known as “incremental theory” (p. 303),
resulted in increased scores on achievement tests in middle school and reduced stress in high
school freshman. Less aggression and an increase in positive peer interactions also resulted.
Similarly, in a study of seventh graders in New York City, Blackwell et al. determined
instruction in incremental theory resulted in higher motivation and improved mathematics
scores among students. These researchers also revealed that students who possess growth
mindsets exhibit higher goals and think more positively about effort in mathematics.
Therefore, if students receive instruction in incremental theory methods, mathematics
achievement levels and students’ perceptions of their mathematical abilities could potentially
increase.
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Due to these findings concerning incremental theory, Boaler (2013) cautioned against
the integration of ability grouping in mathematics classrooms. She cited lower student
expectations and the encouragement of fixed mindsets among students as reasons for this
decision. However, flexible grouping practices could eliminate these negative effects. All
students would be exposed to the same mathematics standards, topics, and pacing with
instruction tailored to their specific learning needs. Since groups are flexible, students are not
assigned to an ability level for an entire school year, demonstrating that effort and growth
contribute to movement among student groups and that mathematics abilities are not fixed. In
addition, Boaler proposed that tasks should be designed to challenge students at a level that
results in many mistakes within mathematics classrooms. Boaler’s rationale for this suggestion
is an increase in students’ learning and thinking when mistakes are considered an important
part of the learning process. Between-classroom flexible grouping methods allow teachers to
present problems at appropriate levels of challenge to promote academic growth within each
student group.
Grouping Methods for Mathematics Instruction
Research concerning ability grouping methods has revealed advantages and
disadvantages to several grouping methods (e.g., Boaler et al., 2000; NRC, 2001; Noddings,
1989; Tieso, 2003). For example, studies of heterogeneous grouping methods have ascertained
positive and negative findings (Boaler, 2008; Boaler et al., 2000; NRC, 2001). Heterogeneous
classrooms have shown an increase in student scores and fewer differences among cultural
groups (Boaler, 2008). This grouping method also promotes a greater enjoyment of
mathematics compared to peers instructed in other grouping methods (Boaler, 2008; Boaler et
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al., 2000). Cooperative learning promotes shared responsibility among students (Boaler) and
produces positive social-emotional effects (NRC). On the other hand, the NRC suggested
cooperative learning might not improve mathematical learning. They determined
heterogeneous classrooms result in a decline in performance among average-ability and higher
ability students. Noddings (1989) recommends the use of heterogeneous grouping only when
tasks are scaffolded for a wide range of abilities. These studies indicate several positive socialemotional effects of heterogeneous grouping (Boaler, 2008; Boaler et al., 2000; NRC) but
provide contradictory results for mathematics achievement (Boaler, 2008; NRC). Therefore,
cooperative learning should be used purposefully yet sparingly (Marzano, Pickering, &
Pollock, 2001; NRC).
Homogeneous grouping methods have also produced a myriad of results. Noddings
(1989) prefers homogeneous grouping for instruction of concepts to ensure all students
contribute to the tasks and display confidence in their abilities. Kulik and Kulik (1987)
advocate for the homogeneous grouping of gifted students due to improvement in their
achievement scores. Homogeneous grouping, using between-classroom grouping methods,
result in overall higher student self-concepts at all ability levels (Ireson & Hallam, 2009) and
fewer negative self-esteem effects for lower ability students (Tieso, 2003). In addition, withinclass flexible grouping is encouraged to allow students to work at an appropriate pace with the
support of peers (Noddings). Flexible grouping also ensures students’ learning needs are
readily met, they are not restricted to the same ability level for an entire school year, and
student reassessment of skills occurs often (Noddings; Tieso). In contrast, between-classroom
grouping can produce lower academic self-concepts (Ireson & Hallam), especially in highability students (Marsh, 1984). Macqueen (2012) determined mathematics improvement with
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between-classroom grouping is least successful for lower ability students. Higher ability
students’ academic self-concepts are negatively affected by between-classroom grouping
(Marsh & Seaton, 2015). In addition, Tieso cautioned that flexible grouping of students also
requires effective classroom management skills and knowledge of differentiation techniques
among teachers to be successful. Research concerning between-classroom grouping highlights
discrepancies between student ability levels and effects on mathematics achievement and selfconcepts (Ireson & Hallam; Macqueen; Marsh & Seaton; Tieso). Flexible grouping provides
several advantages to students but requires effective teachers for success (Noddings; Tieso).
Careful considerations of grouping methods are needed to ensure all students’ academic and
social-emotional needs are met in advantageous ways.
Conclusions
The quality and type of mathematics instruction students receive have the potential to
impact their conceptual understanding of mathematics and opinions of the subject. Vygotsky
(1978) suggests instruction within students’ zones of proximal development establishes a
learning environment to best advance student learning. In addition, establishing
sociomathematical norms, utilizing inquiry-based instruction, and promoting justification of
mathematical answers advance student learning and application (e.g., Cobb, 1995; Lampert,
1990; Whitenack & Yackel, 2002). The implementation of ability grouping within
mathematics classrooms may provide the proper amount of scaffolding to maximize conceptual
understanding within each child’s zone of proximal development (Vygotsky; Wood et al.,
1976). However, research suggests that employing ability grouping methods for mathematics
instruction continues to produce mixed results in regard to mathematical improvement (e.g.,

25
Boaler et al., 2000; NRC, 2001; Noddings, 1989). Selecting the optimal combination of
beneficial instructional techniques and effective ability grouping methods seems paramount.
Students’ social-emotional views are also impacted by mathematics instruction. Social
interactions through inquiry-based instruction and collaborative tasks have the potential to
enhance students’ mathematical learning (Chazan & Ball, 1999; Marzano et al., 2001).
However, social comparisons among peers can also impact students’ views of mathematics
(Festinger, 1954). Ability grouping methods can be utilized to affect students’ social
comparisons by altering the peers with which they compare (Blanton, Buunk, Gibbons, &
Kuyper, 1999; Suls, Martin, & Wheeler, 2002). In turn, these groupings can positively or
negatively impact students’ views toward mathematics (Jellison & Arkin, 1977; Marsh, 1984,
1990). Purposeful cooperative learning tasks (Boaler, 2008; NRC) and incremental theory
instruction (Blackwell et al., 2007; Boaler, 2013; Yeager & Dweck, 2012) also show promise in
enhancing students’ social-emotional development and mathematics achievement. It is
apparent that designing mathematics instruction, which considers students’ social-emotional
views, is essential to promote mathematics learning and achievement in schools.
Mathematics Standards
Mathematics standards have been designed to support school districts in their
instruction of mathematical content (NCTM, 2000, 2014; Common Core State Standards
Initiative [CCSSI], 2015a, 2015b, 2015c). The goal of these standards is to ensure that gradeappropriate expectations in a variety of mathematics areas are explicitly taught in mathematics
classrooms across the United States (NCTM, 2000). Mathematical conceptual knowledge,
combined with procedural fluency and problem-solving opportunities, ensures a well-rounded
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mathematics curriculum for students (CCSSI, 2015a). This section delineates the contributions
of the National Council of Teachers of Mathematics and the Common Core State Standards
Initiative, as well as the relationships of their standards, to the implementation of betweenclassroom flexible grouping in intermediate elementary mathematics classrooms. Connections
to Vygotsky’s (1978) zone of proximal development (ZPD), Festinger’s (1954) social
comparison theory, and Marsh’s (1987) Big-Fish-Little-Pond Effect (BFLPE) are also
described.
NCTM’s Content and Process Standards
NCTM (2000) described their Content and Process Standards as a framework for
continual improvement of students’ mathematical learning. NCTM’s purpose for writing these
standards was to facilitate thoughtful discussions regarding mathematics instruction. Within
the standards, NCTM sought to align curricula and expectations for students in prekindergarten
through twelfth grade while encouraging the development of beneficial mathematics resources
by educators and other stakeholders. These standards support beneficial instruction for
students while aligning content at all levels. Adherence to the Content and Process Standards
facilitates learning within a majority of students’ ZPD ranges (Vygotsky, 1978), the range of
skills above the student’s mastery level that currently require assistance to complete. These
standards can also be utilized to align instruction for all ability levels when between-classroom
flexible grouping is implemented.
The content standards encompass the major components of mathematical knowledge
(NCTM, 2000), which can be applied to between-classroom flexible grouping and prominent
theorists’ views of mathematics instruction. NCTM identified “Number and Operations,
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Algebra, Geometry, Measurement, and Data Analysis and Probability” (p. 29) as the essential
content standards. They urge all content standards to be infused into mathematics classrooms
at all levels. However, NCTM explained the emphasis placed on each content standard varies
depending on the grade level. See Figure 2.

Figure 2.

Content standards’ emphases within grade bands (NCTM, 2000, p. 30).

It is imperative curricula are aligned to these content standards to ensure quality
instruction for students. When grouping is implemented, pacing and instruction must meet
these content expectations. However, adaptations may be made to increase readiness or
enrichment activities to ensure instruction aligns with students’ ZPD ranges (Vygotsky, 1978).
For example, high-achieving fourth-grade students may be challenged to increase their algebra
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understanding to mirror older students, if grade level number and operations standards have
been mastered. Additionally, implementing the content standards may increase students’
“comparative evaluations” (Blanton et al., 1999, p. 420) related to social comparison theory.
When comparative evaluations occur, students compare their perceptions of their abilities to
others (Blanton et al.). Implementation of the content standards could create a heightened
awareness of differences in content ability levels, resulting in an increase of comparative
evaluations among students. Thus, employing between-classroom grouping is beneficial to
mediate comparative evaluations by grouping students based on current need for the specific
content standard. Flexible grouping methods ensure students are reassigned to appropriate
instructional groups for each content standard, so comparative evaluations are similar and ZPD
ranges are reduced.
The process standards span all mathematical content to promote high levels of thinking
and engagement with mathematics (NCTM, 2000), which align with Marsh’s (1987) BFLPE
and Vygotsky’s (1978) ZPD. NCTM designated the process standards as “Problem Solving,
Reasoning and Proof, Communication, Connections, and Representation” (p. 29). The process
standards are highly interactive and often require students to explain their thinking in a variety
of formats (NCTM). Thus, these standards invoke comparisons with others within their
“external frames of reference” (Marsh, 1990, p. 107), comparisons to peers in close proximity
with similar ability levels. Mathematics self-concepts are enhanced when these
communications occur among students who possess similar ability levels because their external
frames of reference are similar (Marsh & Seaton, 2015). When students with greatly varied
ZPD ranges communicate, conceptual understanding may be diminished. It is important that
students are challenged at levels slightly above their current level of understanding to advance
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their learning (Vygotsky). Therefore, expectations for the process standards may need to be
adapted to students’ ZPD levels through between-classroom flexible grouping methods. Within
these groups, students may be better equipped to analyze and evaluate the thinking of others
and communicate their own thinking during discussions.
NCTM’s Principles for School Mathematics
NCTM (2000) identified six principles essential to quality mathematics education:
“equity, curriculum, teaching, learning, assessment, [and] technology” (p. 11). Recently,
NCTM (2014) published Principles to Actions to specifically address the applications of these
principles within the classroom setting. This publication expressed concerns regarding tracking
and other homogeneous ability grouping methods due to their potential deviation from the
principles during implementation. Therefore, the proper application of NCTM’s principles is
paramount to the success of between-classroom flexible grouping to ensure high-quality
instruction for all students. Several of the principles also align with the key aspects from the
ZPD (Vygotsky, 1978), social comparison theory (Festinger, 1954), and BFLPE (Marsh, 1987).
Access and equity principle. Access and equity refer to ensuring access to high levels
of mathematics learning for all students (NCTM, 2014). Pacing, resources, strategies, and
interventions can be tailored to the needs of the class (NCTM, 2014). Through betweenclassroom grouping, teachers are likely to design learning experiences to meet the needs of
students at similar ability levels. Flexible grouping adjusts this frame of reference (Marsh &
Parker, 1984) for each set of skills and ensures an appropriate amount of support is provided to
access quality curricula.
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Curriculum principle. The curriculum principle advocates for well-planned learning
experiences that span all grade levels (NCTM, 2000). The curriculum principle aligns with the
key beliefs involved in Vygotsky’s (1978) ZPD theory because both encourage sequentially
building upon students’ prior knowledge to advance learning. Between-classroom grouping
ensures teachers are instructing within a smaller ZPD range, so students are able to
systematically construct new mathematical meaning. Utilizing flexible grouping structures
enables teachers to provide the appropriate amount of assistance within students’ current ZPD
ranges for each specific curricular skill.
Teaching principle. The teaching principle directs attention toward the role of teachers
and instructional strategies in mathematics development (NCTM, 2000) to promote
mathematical and self-concept improvements. When teachers know their students’ ZPD ranges
well, they are able to design learning experiences to accommodate those needs (NCTM;
Vygotsky, 1978). In addition, attending to students’ social comparisons and recognizing a
reduced frame of reference by utilizing between-classroom grouping may boost mathematics
self-concepts (Festinger, 1954; Marsh, 1990).
Learning principle. The learning principle involves fully engaging students in
mathematical experiences to enhance their understanding of new mathematical concepts
(NCTM, 2000), which may be accomplished through between-classroom flexible grouping
methods. When students at similar ability levels discuss concepts, positive self-concepts are
fostered and increased learning results.
Tools and technology principle. The tools and technology principle involves providing
students with access to materials, which will advance their learning of mathematics (NCTM,
2014). These tools may be adjusted to meet the needs of students in between-classroom
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groups. Through the use of technology, a variety of resources are available to assist students in
learning within their ZPD (Vygotsky, 1978). Additionally, technology allows for application
of mathematical concepts in real-world contexts while providing opportunities for student
interaction (NCTM, 2000).
Assessment principle. The assessment principle recognizes the need for a variety of
assessment methods to gauge students’ learning (NCTM, 2014). Pretests, formative
assessments, and summative assessments drive instruction (NCTM, 2014). In order to instruct
students within their ZPD ranges (Vygotsky, 1978), careful consideration of student data from
applicable assessments is essential (NCTM, 2000).
Common Core State Standards for Mathematics
The Common Core State Standards for Mathematics promote a common experience for
all students within a grade level (CCSSI, 2015a). These standards also provide consistency
through vertical articulation across grade levels (CCSSI, 2015c). Since the standards
systematically build upon prior grade level expectations, students are able to construct meaning
and advance learning more efficiently (Vygotsky, 1978).
Fourth- and fifth-grade Common Core Standards. Common Core State Standards for
Mathematics (CCSSM) at every grade level include all aspects of NCTM’s (2000) Content and
Process Standards. However, specific skill focus is adjusted at each grade level to represent
grade-appropriate skills and foster vertical articulation (CCSSI, 2015a). For instance, although
fourth-grade standards include all components of the Content and Process Standards (NCTM),
numeracy with multiplication and division, fraction concepts, and geometry are the focus areas
(CCSSI). At the fifth-grade level, operations with fractions, operations with decimals, and
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volume are the areas of focus (CCSSI, 2015b). Between-classroom flexible grouping allows
these mathematical areas to be taught thoroughly and efficiently while challenging all students
at their current ZPD levels (Vygotsky, 1978). For example, the fourth-grade CCSSM require
students to understand place value to one million (CCSSI, 2015a). However, some fourthgrade students need readiness activities that begin in the hundreds place, whereas others have
mastered place value to the millions and are academically prepared to extend their learning to
greater place values. The CCSSM also expect fourth-grade students to “estimate or mentally
calculate products” (CCSSI, 2015a, para. 2). A portion of fourth-grade students require handson resources to develop their conceptual understanding of products before estimation and
mental calculations can result while other students enter fourth grade prepared for estimation
and mental manipulation of multi-digit products. It is important to alter their frames of
reference by utilizing between-classroom grouping to ensure instruction is adjusted and their
academic self-concepts do not decline (Marsh & Seaton, 2015). A decline in mathematics selfconcepts has the potential to alter their learning and desire to learn mathematics concepts in the
future.
Student readiness levels for abstract thinking with mathematical concepts also differ.
For instance, fractional concepts, such as equivalent fractions, decomposing fractions, and
equations with fractions, require a high level of conceptual understanding (CCSSI, 2015a). To
facilitate this conceptual understanding, students with lower ZPD ranges (Vygotsky) for
fractions will require extensive interaction with manipulatives to visualize these abstract ideas.
Students with more advanced spatial reasoning and conceptual understanding (higher ZPD
ranges) may be equipped for a faster rate of instruction in this area. These examples highlight
the importance of flexible grouping methods, as students may require intervention with
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fractional concepts but excel with numeracy skills. In effect, their instructional needs will
change throughout the course of the school year.
Standards for mathematical practice. The CCSSM’s Standards for Mathematical
Practice were based upon NCTM’s (2000) Process Standards and the NRC’s (2001) Adding It
Up report (CCSSI, 2015c). These standards were designed to integrate all aspects of effective
mathematical practice for students in kindergarten through twelfth grade. The CCSSM
Standards for Mathematical Practice are as follows:
1.
2.
3.
4.
5.
6.
7.
8.

Make sense of problems and persevere in solving them.
Reason abstractly and quantitatively.
Construct viable arguments and critique the reasoning of others.
Model with mathematics.
Use appropriate tools strategically.
Attend to precision.
Look for and make use of structure.
Look for and express regularity in repeated reasoning. (CCSSI, 2015a,
“Mathematical Practices”)

The ability to understand and evaluate the thinking of others can be more productive
when communication is among similar-ability students (Marsh, 1984). Students are also more
likely to persist in solving problems in classes with similar ZPD levels for external frames of
reference (Vygotsky, 1978; Marsh & Parker, 1984). Between-classroom grouping methods
may allow for these types of exchanges. In addition, students are more likely to understand
mathematical problems when an appropriate amount of support is provided (NCTM, 2014).
Between-classroom grouping allows students to receive an advantageous amount of
intervention and enrichment for their current ability levels.
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Conclusions
NCTM’s (2000, 2014) Content and Process Standards and Principles to Actions along
with the Common Core State Standards for Mathematics (CCSSI, 2015a) promote quality
mathematics education for all students. Utilizing between-classroom grouping methods may
allow students the opportunity to access these grade level standards productively due to
classroom instruction being tailored to students’ zones of proximal development (Vygotsky,
1978). Routine reassessment of the students’ actual developmental levels (Vygotsky) into
flexible groups fosters access and equity for all students (NCTM, 2014). Between-classroom
flexible grouping also reduces students’ external frames of reference, which can impact
students’ academic self-concepts (Marsh, 1990). Instruction of students with similar learning
needs, resources, and pacing for each content area promotes an atmosphere in which all
students can strive for mathematical excellence.
Grouping Methods
Definitions of Terms
Differentiation Terms
Differentiation has become a staple in American classrooms and allows teachers to
tailor instruction to meet the individual and small-group needs of all students (Tomlinson et al.,
2003). Tomlinson et al. suggest these adjustments to learning experiences are necessitated by
“learner variance” (p. 120) within a classroom or grade level. They identified that learner
variance encompasses students’ various learning styles, preparedness, and interests, which
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affect how and when the student will learn successfully. Teachers can make adjustments to the
“content and process” (Levy, 2008, p. 162) to potentially increase learning and better ascertain
students’ understanding. Content refers to the curricula taught within a subject area, and
process involves the instructional activities incorporated throughout the school day (Levy).
Assessment Terms
Assessments are utilized at different times throughout the learning experience to
determine students’ levels of understanding and differentiation needs (Levy, 2008). Pretests
are assessments used to detail students’ prior knowledge and understanding of content that
allow teachers to adjust the content, pacing, and process to students’ levels of functioning
(Levy). If learner variance is verified, grouping methods for instruction may be employed to
meet individual or small-group needs (Tomlinson et al., 2003). Posttests occur at the
conclusion of a learning experience and are utilized to gauge overall understanding of content
(Stiggins, Arter, Chappuis, & Chappuis, 2004). “Standardized tests” (Stiggins et al., p. 14)
refer to norm-referenced summative assessments administered to ascertain comprehensive
learning within a subject area compared to grade level standards and/or peers. Achievement
refers to the students’ scores on posttests, usually taking the form of standardized tests.
Improvement identifies the increase in scores between pretests and posttests or between
standardized tests. Taken together, these assessment types facilitate students’ placement into
ability group levels.
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Heterogeneous Classroom Terms
Students are often placed in classrooms regardless of their individual ability levels.
“Heterogeneous classes” (Boaler, 2008, p. 177) describe classrooms and subject areas in which
students possessing a variety of ability levels are instructed within a singular classroom setting.
When schools transition from homogeneous ability grouping to heterogeneous classrooms,
“detracking” (Rubin, 2008, p. 647) is utilized to describe this instructional method. “Mixedability groups” (Boaler et al., 2000, p. 634) are typically utilized within heterogeneous
classrooms to promote diverse social interactions for instructional purposes. “Cooperative
learning” (Marzano et al., 2001, p. 85), a common grouping method within heterogeneous
classrooms, involves interactions among classmates at various ability levels to achieve a
common goal. Marzano et al. suggest limiting cooperative learning to three or four students for
maximum impact. These educators also support the purposeful, limited use of cooperative
learning groups with continual reorganization of students among groups. Heterogeneous
classrooms will describe these instructional methods throughout this review.
Homogeneous Ability Grouping Terms
Numerous grouping methods are employed in an effort to raise student achievement and
motivation. “Ability grouping” (Slavin, 1987, p. 295) or “homogeneous classrooms” (Marzano
et al., 2001) refers to the allocation of students into smaller subsets and/or different locations in
order to instruct students near their individual performance levels. Ability grouping may result
in the segmentation of students into different schools, classrooms, or small groups and may
remain for durations as minimal as a single lesson or as lengthy as an entire school career
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(Slavin). Homogeneous ability grouping will be the term utilized for the purposes of this
review.
Grouping students of similar ability for singular subjects is referred to as “setting”
(Kerckhoff, 1986, p. 845) in the United Kingdom, subject “tracking” (Macqueen, 2012, p. 61)
in the United States, and “regrouping” (p. 61) in Australia. The term “between-classroom
methods” will identify this grouping technique within this review. For between-classroom
grouping, students relocate to various classrooms within the school for homogeneous
instruction with students of similar abilities. The relocation can be within or across grade
levels. Classroom assessments and/or standardized test scores determine students’ placement
into between-classroom ability groups. This grouping method is typically limited to core
subjects, such as reading or math, with heterogeneous classroom placements utilized for the
remainder of the school day.
“Within-classroom” (Macqueen, 2012, p. 60) grouping is used to differentiate
instruction ranging from one lesson to an entire subject within the students’ yearly classroom
assignments. This grouping method is often combined with “flexible grouping” (Tomlinson,
2001, p. 30), which describes a temporary grouping technique for which student groups are
constantly changing based on prior content knowledge and current achievement levels for
singular lessons or units. Flexible groups are fluid with diversified instructional strategies and
are adapted to various readiness levels while instructing the same content to all students
(Tomlinson & Kalbfleisch, 1998). Within-class flexible grouping will describe this method for
the purposes of this review. Consistent classroom assessments guide teachers’ placement of
students into within-class flexible groups.
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Heterogeneous Classrooms
A plethora of research has been conducted on the effects of heterogeneous classrooms
on student outcomes (e.g., Boaler, 2008; Macqueen, 2012; Tieso, 2005). This research
suggests heterogeneous classrooms have the potential to impact students’ achievement levels
and social-emotional well-being. This section aims to recognize the effects of heterogeneous
classrooms on academic achievement with a focus on mathematics. Suggestions for successful
implementation of heterogeneous grouping methods in classrooms are also addressed.
Effects of Heterogeneous Classrooms on Student Improvement
Research concerning heterogeneous classrooms has produced contradictory results for
student achievement, which are influenced by grade level, setting, and subject area (e.g.,
Boaler, 2006; Burris, Heubert, & Levin, 2004; Rubin, 2003). In this section, detailed accounts
of studies pertaining to the elementary level and/or mathematics instruction will be delineated
as they most closely align with the research focus of the current study. Studies regarding the
achievement effects for students of differing ability levels will also be described. Table 1
summarizes research regarding heterogeneous classrooms, focusing on their results regarding
student achievement and the specific components for each study.
Positive results were noted when heterogeneous classrooms were utilized for
mathematics instruction at the high-school level (Boaler, 2006, 2008). Boaler’s (2008)
longitudinal investigation of three high schools in California revealed students in
heterogeneous environments for mathematics instruction demonstrated greater gains in student
achievement. These students began the study with lower levels of achievement than

39
comparison schools that were not employing heterogeneous grouping. After two years of this
grouping implementation, these students progressed to significantly higher scores than the
comparison schools. Boaler (2006) also revealed the high school utilizing heterogeneous
classrooms in the previous study had fewer differences in achievement among students of
various cultures.

Table 1

Positive Results:
Boaler (2006)
Boaler (2008)
Burris et al. (2004)
Burris et al. (2006)
Macqueen (2012)
Negative Results:
Kulik & Kulik (1987)
Rubin (2003)
Schumm et al. (2000)
Tieso (2005)

X
X
X
X
X

X
X
X
X

X
X
X
X

X
X
X
X
X

English/Reading

History

Mathematics

Foreign Country

United States

High School

Junior High

Elementary

Negative Results

Research Studies:

Positive Results

Specific Aspects of Research Regarding Heterogeneous Classrooms

X
X
X

X

X
X
X
X

X
X
X

X
X

X

Contrasting results were attained when heterogeneous classrooms were utilized for
mathematics instruction at the elementary level (Macqueen, 2012; Tieso, 2005). Macqueen’s
comparison of between-classroom and heterogeneous grouping methods in eight elementary
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schools in South Wales revealed students performed at slightly higher levels for mathematics
while in heterogeneous settings. In contrast, Tieso compared several grouping methods and
differentiation techniques among fourth- and fifth-grade mathematics students in the
northeastern United States. This researcher determined homogeneous grouping methods
resulted in significantly higher scores than the heterogeneous classrooms.
When a variety of subject areas were investigated at the elementary level, the use of
heterogeneous classrooms resulted in overall negative outcomes (Kulik & Kulik, 1987;
Schumm et al., 2000). When heterogeneous grouping was implemented in the southeastern
United States, Schumm et al. observed third-grade teachers reverted to primarily whole-class
instruction, resulting in very limited differentiation to meet students’ needs in reading.
Additionally, Kulik and Kulik’s meta-analysis of ability grouping’s effects on achievement
revealed a slight advantage for between-classroom methods compared to heterogeneous
classrooms in 49 separate studies. In 28 of the studies, students educated with betweenclassroom methods outperformed those in heterogeneous classrooms, with six studies revealing
significant differences. In contrast, 21 studies revealed heterogeneous classrooms outscored
between-classroom methods, with three studies demonstrating significant differences. When
Kulik and Kulik compared 21 separate studies of within-class grouping to heterogeneous
classrooms, similar results were attained. In 15 studies, classrooms using within-class
groupings achieved higher scores than classrooms with heterogeneous groupings, with five
being significant. Only six studies resulted in heterogeneous classrooms producing higher
scores than within-class methods, with no studies demonstrating significance.
Academic attainment with heterogeneous grouping differed depending on ability level
in several studies (Burris, Heubert, & Levin, 2006; Kulik, 1992; Lou et al., 1996; NRC, 2001).
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Contrasting effects were identified for high-achieving students. Kulik determined lower
achievement levels for high-achieving students when heterogeneous rather than homogeneous
methods were employed, whereas Burris et al. found increased achievement in accelerated,
heterogeneous classes compared to accelerated, tracked classes. Additionally, Lou et al. found
no significant difference for high-achieving students when heterogeneous grouping was
implemented compared to within-class homogeneous grouping. In contrast, the NRC
determined heterogeneous grouping caused high-achieving students’ scores to decline. In
regard to average-ability students, Kulik discovered no differences in achievement when
heterogeneous grouping was utilized. However, Lou et al. determined average-ability students
scored significantly lower in heterogeneous groups compared to homogeneous groups. Lower
achieving students demonstrated inconsistent results as well. Lou et al. found lower achieving
students performed significantly better in heterogeneous grouping. Kulik identified the same
achievement levels for lower achieving students when comparing heterogeneous grouping and
tracking. Thus, it is evident that inconsistent results abound when heterogeneous groupings are
implemented in schools. More research regarding heterogeneous classrooms’ effects on
specific ability levels may need to be conducted to mitigate these discrepancies
Suggestions for Implementation
Advocates for heterogeneous grouping have identified key elements for this method’s
success. Marzano et al. (2001) encourage cooperative learning atmospheres with a continual
reorganization of students among groups. These educators suggest limiting heterogeneous
groups to three or four students for maximum impact. Rubin (2003) concurs by advocating for
cooperative learning experiences and the same opportunities for all students in order to
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eradicate inequities in classrooms. NRC (2001) suggests that cooperative learning methods be
limited to occasional, purposeful use. Boaler et al. (2000) discovered instruction in
heterogeneous groups was differentiated more often and had increased student engagement
levels compared to between-classroom grouping, which promoted heterogeneous grouping in
six London middle schools. Marzano et al., Kulik (1992), and Lou et al. (1996) touted the
importance of teachers adjusting the curriculum and materials to meet the students’ needs
within the heterogeneous classroom. Burris et al. (2006) furthered this claim by encouraging
additional support for struggling students in heterogeneous classes. Incorporating these critical
elements into heterogeneous classrooms will likely increase the positive impact of
heterogeneous grouping for students.
Conclusions
The preponderance of research concerning heterogeneous grouping highlights
advantages and disadvantages of this grouping method (e.g., Boaler et al., 2000; Burris et al,
2004; Schumm et al., 2000). Differences in attainment between achievement levels also
abound with inconsistent research results for the implementation of heterogeneous grouping
(e.g., Burris et al., 2006; Kulik, 1992; Lou et al., 1996). More research is needed to determine
the most appropriate grouping method to meet students’ academic and social-emotional needs.
Homogeneous Ability Grouping
Homogeneous ability grouping has emerged as a viable classroom technique for
differentiating instruction to benefit students (Kingore, 2004; Tomlinson et al., 2003). This
section describes key terms utilized in the review. Seminal studies and historically prominent
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research regarding ability grouping are also discussed. The section concludes with the
theoretical framework for this study regarding ability grouping practices for concept
improvement.
Historical Context of Homogeneous Ability Grouping
Beginning in the early 1900s and continuing today, differentiation techniques, such as
ability grouping, have been utilized to increase student learning. In the 1920s, Washburne
(1920) initiated the Winnetka plan in Illinois, which aimed to individualize instruction by
allowing individuals to work at current ability levels in all subjects at their own pace. By the
third year of implementation, Washburne (1922) reported the Winnetka plan resulted in student
grade medians of one to two grades above age-appropriate grade levels.
Also in 1920, the inception of another individual instruction program began in Dalton,
Massachusetts (Jackman, 1920). Flexibility was paramount to the implementation of the
Dalton plan by students receiving choices in tasks, working at their own pace, and personally
allocating their time for each subject. Positive results were realized for the lowest and highest
students, and considerable growth was evidenced in math and history (Jackman). These plans
paved the way for required standards of learning at each grade level and revealed benefits of
teaching students at their ability levels, which others decided to replicate (Jackman, 1920;
Washburne, 1953).
Following these seminal education plans, more schools began to utilize ability
grouping as a viable differentiation option (Polkinghorne, 1950). Floyd (1954) documented a
seminal attempt at between-classroom grouping in Joplin, Missouri. After a mere four months
of reading instruction with the Joplin plan, Floyd’s investigation revealed substantial average
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growth of 6.5 months in fourth graders, 8.7 months for fifth graders, and 13.5 months for sixth
graders. Due to their success, two Indiana school districts adopted the Joplin plan for reading
instruction. Ramsey (1962) reported its use in Logansport, Indiana, which revealed favorable
responses from the teachers and an increase in students selecting reading as their favorite
subject. A majority of the students reached their expected gains, with the highest readers
demonstrating the greatest gains through use of the Joplin plan (Ramsey). However, Powell
(1964) evaluated the use of the Joplin plan in Indianapolis, Indiana, and obtained contrasting
results. Powell found no significant differences in reading achievement for any student ability
groups or any subject areas using between-classroom methods. However, Powell indicated the
teachers preferred the Joplin plan’s structure, and students read more widely while engaged in
the Joplin plan.
Following these pioneering plans, modifications to ability grouping methods have been
attempted with varied success in recent decades. Most noteworthy, widespread tracking
practices were utilized in the United States in the 1970s and 1980s, with mixed reactions. The
Harvard Law Review highlighted concerns about inequities between students placed in tracks
based on racially biased standardized tests, causing the editors to assert that tracking may have
detrimental educational effects (“Teaching Inequality,” 1989). Nevi (1987) countered the
tracking concerns of others during this time by examining several tracking research studies.
Nevi’s review revealed students preferred subjects learned with similar-ability peers, and in
contrast to the Harvard Law Review’s assertions, no significant differences in achievement
were identified for average- and below-level students when tracking was utilized. To ensure
worthy tracking experiences, Nevi suggested the use of high-quality instruction and equitable
content for students in all tracks.
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In an attempt to mediate public concerns about tracking while meeting students’
individual needs, flexible grouping methods gained credibility in the late 1990s and early
2000s. Flexible grouping showed promise as an effective ability grouping method because a
single assessment would not determine students’ placement for extended periods of time
(Tomlinson, 2001). Flexible grouping allowed students to receive varying levels of support for
each subject area and even each specific concept (Tomlinson & Kalbfleisch, 1998). Engaging
tasks and high levels of discussion were made possible throughout the flexible grouping design
(Tomlinson, 2001). Since flexible grouping is a more recent grouping practice, more research
is needed to determine its overall effectiveness with students.
Recently, the National Council of Supervisors of Mathematics (NCSM) in conjunction
with TODOS: Mathematics for All (TODOS) promoted social justice in regard to mathematics
instruction (NCSM & TODOS, 2016). These organizations expressed concerns about
mathematics instruction meeting the needs of increasingly diverse American youth. In their
position paper, NCSM and TODOS called for professional development for educators that
focuses on high expectations for all learners and instruction that emphasizes cultural
considerations. They also advocated for systemic approaches to equitable mathematics
instruction with integrated accountability methods. Schools employing ability grouping must
consider these recommendations when selecting grouping methods. Future research on the
implementation of NCSM’s and TODOS’s suggestions will determine their effectiveness in
meeting the mathematical learning needs of today’s American students.
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Theoretical Framework for Homogeneous Ability Grouping
Vygotsky (1998) spent years studying children’s capacities to learn. He related these
capacities to students’ mental development levels, which may or may not coincide with a
child’s chronological age. Vygotsky asserted students’ mental capabilities are typically
measured by determining their levels of mastery through testing practices. He identified
students’ “actual developmental levels” (Vygotsky, 1978, p. 87) as the highest level of skills
that a child is able to complete on his own. However, Vygotsky (1978, 1998) realized students
were able to perform tasks at an even higher level with assistance. Students were able to
complete these tasks by imitating their teachers and peers or by working collaboratively with
others (Vygotsky, 1998). This realization led to his creation of the “zone of proximal
development” (Vygotsky, 1978, p. 86).
Vygotsky (1978) defined the ZPD as the range of capabilities that occur between
students’ abilities to complete skills independently to the highest level of skills able to be
accomplished with assistance from a teacher or classmates. Thus, even if two students’ actual
developmental levels are the same, their ZPD ranges may differ (Vygotsky, 1998). According
to Vygotsky (1978), skills within the ZPD are in the process of being developed and are not yet
mastered by the child. Once these skills are fully developed and able to be completed
independent of support, the student’s actual developmental level rises (Vygotsky, 1978).
Vygotsky’s (1978) creation of the ZPD drives the rationale behind homogeneous ability
grouping methods. Vygotsky stipulated that new learning must occur within the students’ ZPD
ranges because students are unable to imitate skills that are beyond their current ZPD levels. In
addition, instruction below students’ actual developmental levels does not advance their
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learning. Thus, teaching a skill before a child is developmentally ready or after he has already
mastered the skill is counterproductive to his learning (Vygotsky, 1998). Instruction slightly
above the students’ current actual developmental levels and within their ZPD ranges results in
beneficial learning experiences (Vygotsky, 1978, 1998). Between-classroom grouping methods
allow teachers to target students’ ZPD ranges for instruction, since a reduced range of ZPD
levels are present within the classroom.
Between-classroom grouping encourages instruction within students’ current ZPD
levels to more efficiently promote learning to mastery levels (Vygotsky, 1978). Interactions
with similar-ability peers and instruction at their current levels of functioning encourage
consistent growth in students. When no grouping occurs, students at different developmental
levels are expected to work within the same developmental level, which may not coincide with
each individual student’s ZPD. Learning for the lowest and highest students will not be
maximized because instructing students below or substantially above this level is detrimental to
their growth (Tomlinson, 2001). Wood et al.’s (1976) recommendations for instructional
“scaffolding” (p. 89) support Vygotsky’s beliefs and the goals of between-classroom grouping
as well. If instruction is presented slightly above the students’ actual developmental levels,
improvement can occur within the ZPD, especially with appropriate scaffolded supports. If
higher processes are prematurely expected beyond the ZPD, no new learning will take place.
Conclusions from Historical and Theoretical Perspectives
Historically, ability grouping has been attempted in a variety of educational settings in
the United States, with mixed results. Theorists exposed the need for sequential learning that
builds on prior knowledge for elementary students’ success in mathematics (Slavin, 1987;

48
Vygotsky, 1978; Wood et al., 1976). Individualized instruction was deemed difficult to
implement in heterogeneous classrooms (Jackman, 1920; Washburne, 1920), and tracking was
vilified by public opinion (“Teaching Inequality,” 1989). Between-classroom methods
emerged as a potentially advantageous grouping method (Floyd, 1954; Ramsey, 1962) but
requires current research to determine its legitimacy today. Additional research is needed
regarding flexible grouping’s implementation and effects to ascertain the effectiveness of this
relatively new method. Thus, an examination of current studies is essential to determine the
best prospective ability grouping methods for use in upcoming years.
Effects of Homogeneous Ability Grouping on Student Improvement
Ability grouping has been implemented in schools for a variety of reasons. Hallam,
Ireson, and Davies’s (2004a) study of 804 schools revealed the desire to increase student
achievement levels as the modal reason for incorporating ability grouping practices. Hallam et
al.’s (2004b) case study of six schools cited cultural views, class sizes, and focused instruction
as the greatest factors in the decision to group students by ability. The use of within-class and
between-classroom ability grouping suggests educators may need to look to data for
information on its relative strengths and deficiencies. However, research indicates incongruous
results when between-classroom and within-class flexible grouping methods are emphasized in
schools (e.g., Schumm et al., 2000; Tieso, 2005). This section delineates the effects of these
grouping methods on student achievement and improvement.
Within-class flexible grouping method. Research reveals positive aspects of withinclass flexible grouping (Noddings, 1989; Tieso, 2003). Noddings advocates that flexible
grouping allows students to work at an appropriate pace for individual improvement while
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having a peer group for support. She also touts the benefits of student groupings being fluid to
meet individual student needs for each specific skill. Tieso’s review of seminal and more
recent ability grouping studies identified key advantages of this grouping method. Groups were
fluid, and students were regularly reassessed to consistently address particular students’ needs.
Students were more focused in a small-group atmosphere. Tieso also realized within-class
methods were easier to schedule than between-classroom methods, and student time was more
productively used.
Achievement levels were higher for classrooms with within-class grouping compared to
heterogeneous classrooms with no grouping in several studies (Lou et al., 1996; Slavin, 1987;
Tieso, 2005). Lou et al.’s meta-analysis of 51 studies to compare classrooms implementing
within-class grouping to those with no grouping revealed slightly higher achievement when
within-class grouping was utilized. These researchers also noted greater effect sizes in math,
especially when curriculum and resources were adapted to meet each group’s needs.
Additionally, Lou et al. reported increased achievement for students of all ability levels with
the greatest improvement for low-ability students. Similarly, Slavin’s meta-analysis revealed
higher achievement scores among the five schools using within-class grouping. Tieso
discovered students engaged in within-class grouping received higher scores than students in
heterogeneous classrooms.
In addition, when compared with heterogeneous grouping methods, within-class
grouping methods have shown advantageous results for student achievement (Kulik & Kulik,
1992; Lou et al., 1996). Kulik and Kulik’s meta-analysis revealed a small but significant
positive effect on student achievement scores in 9 of 11 studies when within-class grouping
was utilized compared to heterogeneous grouping. In addition, Lou et al. determined slightly
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higher achievement levels in classrooms utilizing within-class grouping with significantly
higher achievement for average-ability students.
Studies have also revealed contrasting results for students at different ability levels
(Kulik & Kulik, 1987; Petrilli, 2011; Schumm et al., 2000; Slavin, 1987; Tieso, 2005). Slavin
found lower ability students demonstrated greater gains than average- and high-ability students
when within-class grouping was employed. However, Tieso uncovered opposing results.
High-achieving students had significantly higher posttest means when within-class grouping
was utilized, whereas low-achieving students demonstrated only meager improvement (Tieso).
In addition, when flexible grouping was implemented in Petrilli’s case study, scores for the
highest and lowest students increased. Although it should be noted that Petrilli’s study was
limited to one school, so results may not be transferable to all educational institutions. The
research is further complicated by Schumm et al., as they determined high-achieving students
displayed the most improvement while average-achievers improved in decoding more than
comprehension. Low-achieving students demonstrated limited improvement through the use of
within-class grouping (Schumm et al.). Kulik and Kulik ascertained similar improvement for
all ability levels when within-class grouping was implemented. Although the studies are not all
in agreement, there is evidence to support within-class methods may be beneficial to students,
especially when flexible grouping methods are employed.
Between-classroom grouping method. Research indicated several strengths of betweenclassroom methods (Hallam et al., 2004b; Tieso, 2003). Tieso recognized the benefit in
grouping students for only a portion of the school day with student placements revisited at least
once per academic year. This structure limited the effects of improper student placements due
to inaccurate standardized test scores. Tieso acknowledged that learning is focused on the
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needs of the group when between-classroom methods are employed, so teachers can address
students’ needs within a smaller ability range. In addition, Hallam et al. concluded students
were able to learn at an appropriate level, work with a greater variety of students than in withinclass structures, and participate in more challenging classwork. Although Hallam et al. utilized
a small sample, which may not be representative of all students’ views on between-classroom
methods, their results highlight valuable advantages to this grouping technique.
Additional studies of between-classroom grouping methods also produced positive
results for student achievement (Kulik & Kulik, 1987; Petrilli, 2011; Tieso, 2005). Petrilli’s
case study of one elementary school in Maryland revealed the scores of the highest and lowest
students increased when students were placed in between-classroom ability groups for math.
Likewise, Tieso’s study of 645 fourth- and fifth-grade students in New England revealed
schools that utilized between-classroom structures received significantly higher scores overall
than schools with heterogeneous classrooms. High- and average-ability students displayed the
greatest gains with between-classroom methods in this study (Tieso). Similarly, Kulik and
Kulik’s meta-analysis of 49 studies of ability grouping practices uncovered 28 studies in which
between-classroom grouping produced higher achievement than in heterogeneous classrooms.
Six of those studies resulted in significantly higher achievement with between-classroom
methods. Kulik and Kulik acknowledged higher ability students benefited more from this
grouping method than lower ability students.
In contrast, other studies revealed negative or no effects when between-classroom
methods were implemented (Kulik & Kulik, 1987; Macqueen, 2012; Tieso, 2005). In 49
studies comparing between-classroom methods and heterogeneous classrooms, heterogeneous
classrooms outperformed between-classroom methods in 21 studies, with three studies
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displaying significantly higher achievement (Kulik & Kulik, 1987). Macqueen also
investigated the effects of between-classroom methods compared to heterogeneous classrooms
in eight elementary schools in South Wales and determined there were no statistically
significant differences in reading, math, or writing with either grouping method. Macqueen
identified improvement was least for students in the low-ability between-classroom group in
math and reading. Tieso determined similar results for low-ability students. She found the
low-ability groups lost valuable instructional time switching classrooms, which resulted in no
mathematical gains. However, Tieso suggested this grouping method could be beneficial for
low-ability students if organizational concerns were eliminated. Even though contradictory
findings exist, the sum of research indicates between-classroom methods may be advantageous
for student improvement if groups are flexible and organizational concerns are addressed.
Conclusions
The aggregate of research suggests ability grouping methods affect student
improvement. Evidence supports the incorporation of within-class flexible (Kulik & Kulik,
1992; Petrilli, 2011; Slavin, 1987; Tieso, 2005) and between-classroom (Hallam et al., 2004b;
Petrilli; Tieso) ability grouping methods in schools. Within Slavin’s best-evidence synthesis,
he recommended students be placed in heterogeneous classrooms for the majority of the school
day with ability grouping utilized for merely one or two core subjects, such as reading and
math. Slavin also advocated for the continual reassessment of skills to properly and flexibly
group students for each skillset. Hallam et al. concurred with Slavin’s assertion by endorsing
flexible grouping to meet the evolving needs of the students in each group.
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More research is necessary to quantify these researchers’ suggestions and reveal their
effects. Since between-classroom grouping has received the least research focus (Slavin,
1987), it would be advantageous for further studies to be conducted in this specific area. Slavin
indicated, “Unfortunately, there is neither the number nor the quality of studies of regrouping
[between-classroom] to make possible definitive conclusions concerning the effectiveness of
such plans” (p. 308). Combining between-classroom methods with flexible grouping would
provide valuable information for educators due to the extremely limited research for this
specific grouping method and its potential for student success.
Effects of Grouping Methods on Students’ Academic Self-Concepts
In addition to the academic focus, self-concepts play an integral role in student success
in schools. Self-concepts have the potential to alter students’ learning and views of education,
so selecting grouping methods that increase rather than diminish students’ self-concepts is
important for students’ social-emotional development within schools. This section defines the
terms related to self-concepts and situates self-concepts within the theoretical framework. It
also highlights research related specifically to academic self-concepts and mathematics selfconcepts while considering the unique self-concept characteristics of intermediate elementary
students. Heterogeneous and homogeneous groupings’ effects on self-concepts are also
discussed.
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Definitions of Self-Concept Terms
Overall Self-Concepts
Self-concepts encompass overall views of oneself in relation to specific domains (Arens
& Hasselhorn, 2014; Bong & Skaalvik, 2003; Manning, Bear, & Minke, 2006; Peixoto &
Almeida, 2010; Zimmerman, 2000). They also involve one’s beliefs about personal
competence levels through self-reflection and self-evaluation in a variety of domains (Arens &
Hasselhorn; Bong & Skaalvik; Manning et al.; Zimmerman). The self-concept domains are
hierarchical and multidimensional (Bong & Skaalvik; Manning et al.; Marsh, 1989), are
categorized into academic and nonacademic domains, and become progressively differentiated
from one another as students age (Marsh). Similarly, self-concepts within each domain tend to
stabilize as students mature (Bong & Skaalvik).
Academic Self-Concepts
Academic self-concept is a component of overall self-concept that has the potential to
affect students academically. Academic self-concepts include general academic self-concepts
as well as those related to specific subject areas (i.e., mathematics, reading) and can greatly
differ from one another (Manning et al., 2006; Marsh, 2006). Regardless of ability level,
academic self-concepts tend to be higher for subjects in which students perceive themselves as
having the most ability and confidence (Marsh, 1990). In contrast, academic self-concepts
decline in subjects students perceive as their weakest areas (Jansen, Scherer, & Schroeders,
2015; Marsh, 1990). For instance, high mathematics self-concepts tend to decrease English
self-concepts for individual students (Marsh, 1990). Additionally, each academic self-concept
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domain can be further divided into competence and affective components, which may impact
domain-specific academic self-concepts (Arens & Hasselhorn, 2014; Bong & Skaalvik, 2003).
Similar to general self-concepts, academic self-concepts can be altered by students’ prior
achievement levels within the domain, feedback from others, and social comparisons of ability
(Jansen et al.).
Mathematics Self-Concepts
Mathematics self-concepts, which refer to one’s competency beliefs related to math
(Skaalvik & Valas, 1999), also affect students in the classroom. Achievement in mathematics
is positively correlated with mathematics self-concepts (Marsh, Barnes, Cairns, & Tidman,
1984; Skaalvik & Valas; Trautwein et al., 2006; Viljaranta et al., 2014), with highly significant
results (Marsh et al., 2005). Mathematics self-concepts are also related to students’ grades and
standardized test scores, with grades representing a stronger correlation (Marsh et al; Trautwein
et al.). Mathematics self-concepts and interest in mathematics are also related (Marsh et al.;
Trautwein et al.).
Theoretical Framework for Students’ Self-Concepts
Social Comparison Theory
Festinger (1954) originated social comparison theory to provide a rationale for people’s
comparisons to others. He posited that people compare themselves to established criteria.
When a lack of criteria exists, people employ social comparisons to peers. Festinger concluded
these social comparisons occur due to a need for people to gauge their performance levels.
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Festinger noted that people tend to compare themselves to similar peers and avoid situations in
which they believe people are extremely different from themselves. He contended that people
rarely compare themselves to others with different abilities or beliefs than their own.
Festinger (1954) also described the effects of social comparisons on self-concepts. He
advised that people attempt to match the other members of their comparison group. If the
person perceives his abilities are below the immediate comparison group, feelings of
“inferiority” (p. 129) result. In contrast, beliefs of “superiority” (p. 129) may occur if the
person views himself as above the group. In addition, Festinger noted that people only aspire
to the level they consider to be an attainable performance. If this level is reached, the person
feels success. If the predetermined level is not achieved, feelings of failure result.
Festinger’s (1954) theory aligns with the purpose behind between-classroom flexible
grouping methods. Festinger supported people changing their comparison groups to align
themselves with groups of similar abilities and values. Between-classroom grouping ensures
students are instructed within a classroom of similar-ability peers. Differences in achievement
levels are minimized, which accentuates positive social comparisons and results in heightened
self-concepts. Since people tend to only compare themselves to those of similar abilities and
values (Festinger), between-classroom grouping provides students with a larger comparison
group than heterogeneous classrooms. Students are more likely to engage with similar-ability
peers and locate students with similar values within that group (Festinger). If a mismatch in
grouping placement occurs, flexible grouping ensures the reorganization of students to promote
similar-ability groupings and enhanced self-concepts.
Since the publication of Festinger’s (1954) seminal work, social comparison theory has
evolved in recent decades. Several theorists and researchers have studied the causes of social
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comparisons to provide insight into their effects, especially in school contexts. Marsh et al.
(2008) specified that social comparison theory focuses on comparisons between singular
students of similar ability. Students select a “comparison target” (Suls et al., 2002, p. 162) to
emulate, someone who is of similar ability and possesses attributes deemed important by the
student (Wood, 1989). The student uses “comparative evaluation” (Blanton et al., 1999, p.
420), the student’s personal perception of ability, to compare and contrast ability levels with the
comparison target. “Assimilation” (Suls et al., p. 162) occurs if students feel the comparison
target’s level of achievement is attainable, whereas “contrast” (p. 162) occurs if students do not
believe they can achieve at the same level as the peer. Between-classroom grouping reduces
the range of ability levels of peers in close proximity, which encourages students to assimilate
rather than contrast to effectively meet their goals. Additionally, Jellison and Arkin (1977)
warned about the “polarization effect” (p. 247) for students with extreme differences in
abilities. They cautioned that polarization results in student pressure to achieve at the same
level as the comparison group. Between-classroom flexible grouping reduces the chance of
polarization because students with extreme differences in ability are not taught within the same
classroom.
Another well-researched facet of social comparison theory is “comparison-level choice”
(Blanton et al, 1999). Comparison-level choices involve selecting a comparison target with
whom to compare or collaborate for a specific skill, task, or grade. Depending on the situation,
students may purposely select “upward” or “downward” comparisons (Huguet et al., 2009, p.
157). Upward comparisons occur when students select someone of slightly higher ability with
whom to compare (Blanton et al.; Huguet et al.; Marsh & Seaton, 2015; Miller & Suls, 1977;
Suls et al., 2002; Wood, 1989). Students tend to make these comparisons in two situations,
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when they want to improve and when a competitive situation arises (Blanton et al.; Miller &
Suls). When students want to improve, they intentionally select a slightly advanced peer to
emulate (Blanton et al.). When competition is involved, usually in the form of grades, students
tend to select higher peers with whom to collaborate, in order to receive the desired grade
(Miller & Suls). Upward comparisons result in higher achievement (Blanton et al.; Marsh &
Seaton) and potential changes in self-concepts (Marsh & Seaton). Positive effects on selfconcepts may occur if students believe they are similar to their comparison target and are
motivated to improve (Suls et al.; Wood). Self-concepts may decline if students realize they
are lower in ability than their selected targets or if they are highly competitive with the peer
(Suls et al.; Wood).
In contrast, students may employ downward comparisons when making social
comparisons. Students select downward comparisons when they want to raise their selfconcepts (Blanton et al., 1999; Suls et al., 2002). By intentionally comparing with or
collaborating with a lower ability peer, students feel superior, which may raise their selfconcepts. However, Suls et al. determined downward comparisons could actually impair
students’ self-concepts. Their performance levels could worsen due to low-level expectations.
Also, students tend to engage in downward comparisons when they believe they cannot
improve (Blanton et al.). Downward comparisons then serve the purpose of a self-fulfilling
prophecy for the student. In addition, students are more likely to make downward comparisons
in cooperative, nonevaluative situations (Miller & Suls, 1977). Since competition is
eliminated, students are not as motivated to perform well. In these situations, lower ability
students are less likely to risk looking inferior to higher ability peers and purposely choose to
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collaborate with similar ability peers. Average- and higher ability students tend to prioritize
peers with similar values to peers with similar abilities (Miller & Suls).
Students may select more effective social comparisons when between-classroom
flexible grouping methods are employed. When making upward comparisons, students will not
be able to collaborate with peers substantially higher than their ability levels. Thus, students
are not able to rely on a substantially higher peer simply to compete with others or attain a high
grade (Miller & Suls, 1977). Partner workloads may be more evenly distributed. Significant
downward comparisons will not be possible with between-classroom grouping methods since
students in the same classroom possess similar abilities. Therefore, students will not be able to
significantly underachieve simply due to partner selections (Blanton et al., 1999). In betweenclassroom grouping situations, students also have a larger pool of similar-ability students from
which to choose to increase their chances of interacting with someone of similar values (Miller
& Suls). Flexible grouping ensures students are regrouped periodically to enable them to make
appropriate social comparisons for academic improvement.
Big-Fish-Little-Pond Effect
Marsh (1987) developed the Big-Fish-Little-Pond Effect (BFLPE) to describe effects on
students’ self-concepts in regard to students’ “frames of reference” (Marsh, 1984, p. 800).
Frames of reference refer to students’ comparisons to others in close proximity or those with
similar abilities (Marsh & Parker, 1984). Therefore, students typically compare themselves to
other students of similar age or ability within the same classroom or school (Marsh & Seaton,
2015). These social comparisons have the potential to affect students’ academic self-concepts
(Marsh, 1984). The BFLPE suggests that academic self-concepts are consistently altered based
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on the average ability levels of others in the student’s frame of reference (Marsh, 1984).
Specifically, Marsh (1984) contends students educated in schools, classrooms, or groups with
higher ability levels will have lower academic self-concepts. On the other hand, Marsh
stipulates that students instructed in lower ability contexts will have higher academic selfconcepts. Therefore, school or group placements have the potential to alter students’ academic
self-concepts in relation to specific subject areas (Marsh et al., 2008). Thus, the BFLPE has the
potential to greatly impact students’ academic and mathematics self-concepts when utilizing
between-classroom grouping methods. Educators’ awareness of this effect is paramount,
especially when educating higher ability students, to mediate its effects.
The BFLPE includes several aspects that explain the relationship between students’
ability levels and academic self-concepts. Marsh (1990) states internal and external frames of
reference alter students’ general academic self-concepts and subject-specific self-concepts. He
expounds that external frames of reference occur when students compare their abilities in a
subject area to their perceptions of other students’ abilities in the same subject. Thus, external
frames of reference have the potential to alter students’ academic self-concepts. If students
perceive their abilities as higher than the external group, their self-concepts will increase.
However, their self-concepts will decline if they perceive their abilities to be lower than the
reference group (Marsh). Marsh termed this phenomenon “contrast” (p. 108). External frames
of reference can also result in “reflected glory” (Marsh et al., 2000, p. 337) outcomes. If
students are aware they have been placed in a higher school, classroom, or group, reflected
glory can potentially raise their academic self-concepts as a direct result of their preferred
instructional placement (Marsh et al.). Therefore, between-classroom grouping methods lessen
the effects of contrast, since the ability ranges within the students’ frames of reference are
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reduced. Reflected glory could occur in higher ability classrooms, thus raising the mathematics
self-concepts of students in the lower half of the higher ability classroom.
Due to the impact of external frames of reference, reflected glory and contrast could
counteract each other (Marsh, 1984). For instance, a student experiencing reflected glory by
being placed within a higher mathematics group could simultaneously experience contrast if the
student believes his mathematics abilities are lower than the abilities of his group.
Hypothetically, these opposing frames of reference could result in an average mathematics selfconcept (Marsh, 1990). However, Marsh et al. (2000) determined contrast effects appear to
outweigh reflected glory effects for a majority of students. This determination highlights that
students are more likely to experience declines in their self-concepts due to the BFLPE than
increases. If contrast effects occur in higher ability classes, teachers may need to employ
methods to improve students’ mathematics self-concepts.
In addition to external frames of reference, internal frames of reference also affect
students. Students are impacted by internal frames of reference when they compare their own
abilities in one subject area to their abilities in another subject (Marsh, 1990). For example,
internal frames of reference could alter students’ subject-specific self-concepts if they perceive
themselves to possess higher abilities in mathematics than reading. In this case, their
mathematics self-concepts would rise and their reading self-concepts would decline (Marsh).
Therefore, even if students have similar ability levels in multiple subject areas, their subjectspecific self-concepts will differ. Marsh determined students’ self-concepts might be higher in
subjects students perceive as most successful for them and will be lower in subjects that
students view as less successful.

62
Interesting correlations were uncovered between subject areas in relation to the BFLPE.
Internal frame of reference effects inform the differences between subject-specific selfconcepts (Marsh, 1990). When perceived mathematics ability is high, mathematics selfconcepts increase while English self-concepts tend to decrease (Marsh). Marsh et al. (2014)
investigated these relationships further and determined correlations between subject areas.
These researchers identified “near” and “far” (p. 328) subject areas in regard to subject-specific
self-concepts. Near subject areas are related in content and format, such as English, history,
and foreign languages, whereas far subjects are dissimilar, such as mathematics and English
(Marsh et al.). When self-concepts in near subject areas increase, self-concepts in other near
subjects also increase while self-concepts in far subject areas will decrease (Marsh et al.). An
awareness of the effects of the internal frame of reference is important for educators. Educators
may assume students in higher ability mathematics classrooms also possess higher mathematics
self-concepts (Marsh et al.). However, if students perceive their abilities to be higher in far
subject areas, their mathematics self-concepts may be hindered. Educators may need to
monitor these self-concepts closely and strive to raise them. Figure 3 provides a visual
representation of these phenomena. Foreign languages are referred to as “LOTE” (languages
other than English) in the figure.
The BFLPE’s frames of reference impact a variety of students’ self-concepts in
consistent ways. Most BFLPE studies have been conducted at the secondary level (Marsh &
Seaton, 2015), but a study performed by Tymms (2001) determined even primary elementary
students experience the BFLPE. Marsh (2006) acknowledged that students in gifted and
talented schools or classrooms are most likely to have their academic self-concepts negatively
impacted. This result is to be expected due to comparisons with their external frames of
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reference. Marsh also indicated the BFLPE on students with disabilities. He reported students
with learning disabilities and mild intellectual disabilities had lower academic self-concepts
than students without disabilities. This relationship was significantly heightened when students
were mainstreamed into general education settings for part or all of the school day. A lesser
effect was realized when students with disabilities were instructed in self-contained special
education classrooms (Marsh, 2006). These results align with the BFLPE’s external frame of
reference expectations and should be considered when grouping decisions are made.

Figure 3.

Relationships between near and far subjects in regard to subject-specific selfconcepts for the Big-Fish-Little-Pond Effect (Marsh et al., 2014, p. 329).

In addition to academic self-concepts, the BFLPE also correlates with other aspects of
academia. Enhanced academic self-concepts correlate with increased mathematics
achievement levels (Marsh et al., 2000). Alternately, success with mathematics in younger
grade levels results in improved academic self-concepts in later grade levels. Additionally,
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academic self-concepts were more closely linked with grades than achievement tests (Marsh et
al., 2014). Since grades are more readily available than standardized achievement tests,
students utilized grades to inform their external and internal frames of reference. Marsh et al.
(2014) also discovered that subject-specific self-concepts, rather than ability levels, altered
their decisions about future subject-area coursework and achievement of goals.
The BFLPE has implications for ability grouping practices. Marsh and Seaton (2015)
state the BFLPE has strong ties to between-school grouping but also impacts betweenclassroom grouping methods. Classroom average ability levels affect students’ external frames
of reference (Marsh et al., 2008). Thus, reflected glory and contrast effects could result (Marsh
et al., 2000). In turn, these frames of reference alter students’ subject-specific self-concepts
(Marsh, 1990). Students in higher ability classrooms for between-classroom mathematics
instruction could experience a decline in mathematics self-concepts, whereas students in lower
ability mathematics classrooms will likely raise their mathematics self-concepts (Marsh, 1984).
However, academic self-concepts could change if ability groups are altered (Marsh, 1984).
Therefore, flexible grouping methods could assist in mediating the Big-Fish-Little-Pond Effect.
If students’ groupings are fluid, external frames of reference will also shift to potentially
minimize their impact.
Educators can attempt to counteract the effects of the BFLPE in mathematics
classrooms. It is important to remind students placed in high-ability groups of their group’s
instructional level to reduce the risk of lowering self-concepts due to external frames of
reference (Marsh et al., 2000). Marsh et al. (2014) discovered teachers tend to assume students
of high ability have high self-concepts in all subject areas. Contrast and internal frames of
reference demonstrate the falsity of this belief (Marsh, 1990). An awareness of this
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phenomenon by educators can assist in counteracting contrast effects. Since students’ grades
more greatly impact their academic self-concepts than achievement tests (Marsh et al., 2014),
teachers can create assessments that align with grade-level standards rather than the ability
level of the specific class. Flexible grouping methods can also be employed to mediate the
impact of external frames of reference on students’ academic self-concepts (Marsh, 1984)
because students’ assignments to classrooms consistently change.
Self-Concept Influences
Research has identified several factors that impact self-concepts in intermediate
elementary students (e.g., Arens & Hasselhorn, 2014; Bong & Skaalvik, 2003; Trautwein et al.,
2006). In addition, research has shown that self-concepts have the potential to affect other
aspects of learning (Lee & Stone, 2012; Marsh et al., 2005; Viljaranta et al., 2014). Selfconcepts can be divided into smaller components, with differing results as well (Manning et al.,
2006; Marsh, 1989; Peixoto & Almeida, 2010). This section discusses the effects of overall
self-concepts, academic self-concepts, and mathematics self-concepts in schools.
Overall Self-Concepts
Several factors influence students’ self-concepts. Domain-specific areas that students
deem most important greatly impact their overall self-concepts (Arens & Hasselhorn, 2014).
For example, if students deem physical appearance as important, their appearance self-concept
will have a stronger effect on their overall self-concept than other domains. Personal past
experiences in domain areas and competence beliefs for academic domains have the potential
to alter domain-specific self-concepts as well (Bong & Skaalvik, 2003; Manning et al., 2006).
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Social comparisons with peers and feedback from others also impact domain-specific selfconcepts (Bong & Skaalvik; Jansen et al., 2015).
Additionally, factors influencing self-concepts may change as students age. Very
young children tend to gauge their self-concepts by reflecting on their personal effort levels
(Manning et al., 2006); however, as students progress through elementary school, their selfconcepts are more greatly affected by their ability levels and social comparisons (Manning et
al.). Negative self-concepts can result in internalizing and externalizing undesirable behaviors
in intermediate elementary students (Lee & Stone, 2012). Conversely, these undesirable
behaviors also increase negative self-concepts (Lee & Stone). Thus, educators must be aware
of these factors and work to mediate them to increase positive self-concepts in students.
Affecting domain-specific self-concepts, especially in areas of importance to the child, can
improve overall self-concepts.
Academic Self-Concepts
Academic self-concepts may affect student outcomes related to the subject area.
Academic achievement tends to positively correlate with academic self-concepts (Jansen et al.;
Marsh, 1990; Wu & Kuo, 2015). Academic self-concepts have been shown to impact student
grades, standardized achievement results, and motivation in subject areas (Bong & Skaalvik,
2003; Jansen et al.). Academic self-concepts also influence anxiety and depression levels in
students (Bong & Skaalvik; Wu & Kuo). Long-term effects of academic self-concepts involve
effects on later coursework selections and future career decisions (Ireson & Hallam, 2009;
Jansen et al.).
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Ability grouping methods may impact students’ academic self-concepts. Academic
self-concepts are affected by ability levels (Jansen et al., 2015) and can change when ability
grouping structures change (Marsh, 1984). In Lou et al.’s (1996) meta-analysis of 10 selfconcept studies, these researchers determined that students in classes with ability grouping had
significantly higher academic self-concepts. Ireson and Hallam (2009) revealed sixth-grade
students in eight Michigan schools employing between-classroom grouping for merely one or
two subjects possessed higher academic self-concepts than in schools not utilizing this
grouping method. They also noted higher academic self-concepts when between-classroom
grouping was used for one or two subjects compared to those educated with between-classroom
grouping for four or more subject areas. Marsh’s (1990) large study of 14,825 students from
1,015 high schools determined being placed in a higher ability classroom increases academic
self-concepts due to the prestige of the ability placement, resulting in reflected glory effects.
On the other hand, this placement can also decrease academic self-concepts in higher ability
students due to social comparisons being limited to other higher ability peers (Marsh, 1984,
1990). The opposite result was ascertained for lower ability students. Between-classroom
grouping was found to increase academic self-concepts in lower ability students (Marsh, 1984,
1990), demonstrating consistency with the BFLPE (Marsh, 1987, 2006; Marsh et al., 2000).
In contrast, research has also demonstrated differences in academic self-concepts
among students within the same ability levels (Ireson & Hallam, 2009; Marsh, 2006). Ireson
and Hallam’s study of 23 high schools in England determined that students with higher grades
at each ability level had higher academic self-concepts than the students with lower grades in
the same classrooms. Thus, this study highlighted that social comparisons to similar peers were
more prominent in affecting students’ academic self-concepts than ability grouping level.
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Similarly, Marsh found students with learning disabilities and those with mild intellectual
disabilities had significantly lower self-concepts when mainstreaming was utilized for
instruction rather than instruction in classrooms with similar-ability peers. This study also
determined gifted and talented students’ academic self-concepts were negatively affected by
placements with students of similar ability. In sum, social comparisons for students at all
ability levels appear to play an important role in shaping students’ academic self-concepts.
Mathematics Self-Concepts
Several studies demonstrate the relationship between mathematics self-concepts and
mathematics achievement (Marsh et al., 2000; Marsh et al., 2005; Viljaranta et al., 2014; Wu &
Kuo, 2015). Wu and Kuo’s study of 632 students in Taiwan determined academic achievement
levels affect third- through sixth-grade students’ self-concepts, with a stronger relationship for
third- and fourth-grade students. Viljaranta et al. realized that higher mathematics abilities in
elementary school equate to higher mathematics self-concepts in later years during their study
of 178 students in Finland. Marsh et al.’s (2005) study of 5,649 seventh-grade German
students found similar results with higher self-concepts in junior high resulting in higher
mathematics achievement in subsequent years. Marsh et al. (2000) verified this causal
relationship with higher mathematics achievement levels resulting in an improvement in later
mathematics self-concepts and higher mathematics self-concepts causing an increase in later
mathematics achievement among 7,997 seventh- through ninth-grade students in Hong Kong.
Thus, mathematics achievement and self-concepts have the potential to greatly impact students’
learning. Both must be fostered within mathematics classrooms for optimal student growth.
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Mathematics self-concepts may be altered by ability grouping practices, but research
reveals contrasting results (Lou et al., 1996; Reuman, 1989; Trautwein et al., 2006; Trautwein
et al., 2000). Trautwein et al. (2006) concluded that mathematics self-concepts are more
greatly affected by students in the same classroom than those in the same grade level,
suggesting an emphasis on social comparisons. Thus, higher ability students display higher
mathematics self-concepts when within-class grouping methods are employed (Reuman).
Additionally, lower ability students exhibit higher mathematics self-concepts when betweenclassroom grouping methods are utilized (Reuman; Trautwein et al., 2006). Therefore, positive
correlations are less prominent between mathematics ability levels and mathematics selfconcepts when between-classroom methods are employed (Trautwein et al., 2000). However,
overall, students with higher ability levels in mathematics tend to have higher mathematics selfconcepts (Trautwein et al., 2006; Trautwein et al., 2000). In contrast, Lou et al.’s meta-analysis
revealed no differences in mathematics self-concepts between classrooms using ability
grouping and those with heterogeneous classrooms. Reuman determined ability grouping
(within-class and between-classrooms) did not affect average-ability students. Trautwein et al.
(2000) revealed students’ perceptions of abilities compared to their classmates altered their
mathematics self-concepts. Thus, grouping methods and social comparisons may impact
students of differing ability levels in different ways.
Self-Concept Characteristics of Intermediate Elementary Students
Even at a young age, children are able to discern perceived self-concepts. Manning et
al. (2006) reported children as young as four or five years of age are able to distinguish
between self-concept domains. These researchers determined children become increasingly
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selective of their self-concepts in domain areas. Wigfield et al. (1990) concurred that firstgrade students are able to evaluate their own abilities in different domains, resulting in varied
self-concepts. Marsh (1989) agreed that young children are able to report variances in personal
self-concept domains; however, he cautioned that self-concepts in each domain tend to be
inconsistent until students reach fifth grade. At this time, self-concept domains become less
correlated, and students’ perceptions of self-concepts in each domain become stagnant (Cole et
al., 2001; Marsh).
Researchers have reported consistency in students’ self-concepts during the
intermediate elementary school years (Arens & Hasselhorn, 2014; Scott & Santos de Barona,
2011). Scott and Santos de Barona found general and academic self-concepts were consistent
for intermediate students during a two-year period. Arens and Hasselhorn also observed
consistency in intermediate students’ self-concepts for all domains. They hypothesized that
students’ self-concepts would be altered as the importance students place on each domain
varied (Arens & Hasselhorn). However, Arens and Hasselhorn found the importance of
domains remained consistent for these students, so their domain-specific self-concepts did not
change. In this study, third- and fourth-grade students indicated physical appearance and peer
relationships were of greatest importance to them. Additionally, Scott and Santos de Barona
observed consistency in intermediate students’ domain importance ratings across a two-year
period.
On the other hand, research has also revealed changes to students’ self-concepts during
the intermediate elementary school years (Cole et al., 2001; Manning et al., 2006; Marsh, 1989;
Viljaranta et al., 2014; Wu & Kuo, 2015). Wu and Kuo’s study of 632 third- through sixthgrade students from five elementary schools in Taiwan determined that third- and fourth-grade
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students display stronger relationships between their achievement levels and self-concepts than
fifth- and sixth-grade students. Similarly, Viljaranta et al.’s longitudinal study of 178 students
from Finland, who participated throughout first through seventh grades, noted mathematics
achievement more greatly affects students’ self-concepts in later school years. These
researchers also reported high-ability mathematics students possess higher mathematics selfconcepts. Cole et al.’s six-year longitudinal study of students in third through eleventh grades
determined academic self-concepts steadily increase throughout elementary school with
“modest but significant” effects (p. 1735). These researchers stated social acceptance selfconcepts increase significantly during the elementary years for boys and girls. However,
Manning et al. and Marsh ascertained contrasting results. Marsh’s study of 3,679 students in
second through ninth grades found that self-concepts decreased significantly as students
progressed through elementary schools, and his study revealed a greater decline for math and
overall academic self-concepts. Manning et al.’s research noted a decline in self-concepts
between second and sixth grades as well. These researchers attributed this decline to an
increased awareness of self-concept domain distinctions, an increase in social comparisons
among peers, and a greater emphasis on adult feedback.
Students’ self-concepts may differ between intermediate elementary school and junior
high. Simmons, Rosenberg, and Rosenberg (1973) investigated alterations to students’ selfconcepts between elementary school and junior high and determined overall self-concepts are
higher for intermediate elementary students than junior high students. Compared to junior high
students, intermediate elementary students had higher self-esteem, more consistent self-images,
and more positive views of themselves. Cole et al.’s (2001) longitudinal study in the Midwest
of the United States also noted that academic self-concepts declined significantly when students
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transitioned to junior high. However, Marsh’s (1989) study of 6,742 second- through eleventhgrade students in Australia revealed different results. He determined junior high students’ selfconcepts are highest in seventh grade and decrease in eighth and ninth grades. To mitigate the
effects of age and setting on self-concepts, Scott and Santos de Barona (2011) also compared
self-concepts between 193 elementary and junior high students. However, they utilized seven
private school settings in which students attended the same school in kindergarten through
eighth grade. When no changes in peers or school building were imposed on students, their
general and academic self-concepts remained consistent during their junior high years. More
research in this area needs to be conducted, but this study reveals the change in setting and
structure may lend itself to alterations of students’ self-concepts rather than age factors when
students transition to junior high.
Grouping’s Effects on Self-Concepts
The implementation of between-classroom flexible grouping may help to mediate
negative self-concept effects as students age. Between-classroom flexible grouping reduces
students’ external frames of reference (Marsh, 1990), which are ability comparisons between
peers, because the range of abilities is limited within each mathematics classroom. Thus,
students’ self-concepts are protected from decline due to reduced social comparisons and
limited variations in achievement levels (Manning et al., 2006; Viljaranta et al., 2014; Wu &
Kuo, 2015). Intermediate elementary students rate peer acceptance as their most important
domain for self-concepts (Arens & Hasselhorn, 2014). Students are more likely to feel
accepted by peers of similar ability in mathematics, which encourages self-concepts to rise in
between-classroom grouping structures. Feedback from teachers is also matched to students’
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ability levels when between-classroom flexible grouping is utilized to foster positive selfconcepts in mathematics (Manning et al.).
Additionally, reductions in self-concepts are noted when students transition from
elementary school structures to junior high settings (Marsh, 1989; Simmons et al., 1973).
Implementing between-classroom flexible grouping in intermediate grades exposes students to
relocation for mathematics classes and interaction with a variety of teachers and peers. Thus,
intermediate students are introduced to junior high classroom structures at a younger age,
presumably easing the transition to junior high. This early exposure could potentially lessen
the decline of self-concepts as these students enter junior high in future years.
Heterogeneous Classrooms’ Effects on Self-Concepts
Mixed results were obtained in regard to social-emotional effects of heterogeneous
grouping methods. A few studies displayed positive outcomes within the social-emotional
domain (Boaler, 2006, 2008; Boaler et al., 2000; NRC, 2001). Boaler’s (2008) study of three
high schools in California and Boaler et al.’s (2000) study of eighth and ninth graders in six
United Kingdom schools reported students in heterogeneous groups enjoyed mathematics more
than students in between-classroom groups. Boaler (2006) acknowledged that heterogeneously
grouped students demonstrated “relational equity” (p. 41) by more thoroughly appreciating the
diversity among students. This researcher also determined teachers and students interacted
more equitably in heterogeneous groups within one California high school. Similarly, the NRC
noted students were more accepting of students’ differences and developed more diverse
friendships when heterogeneous grouping was utilized. Boaler (2008) determined
heterogeneous groups fostered a shared responsibility between classmates with 59% of students
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feeling a high level of responsibility for their classmates, whereas other groups reported this
feeling only 5% of the time. Boaler et al. ascertained that students rated thinking as more
important than memorizing in heterogeneous groups compared to between-classroom groups
who reported opposing viewpoints.
Other research concerning social-emotional impact in heterogeneous groups produced
neutral or negative effects (Kulik, 1992; Lou et al., 1996; Rubin, 2003; Schumm et al., 2000).
Lou et al.’s meta-analysis involving 10 studies of self-concepts determined classes with ability
grouping had significantly higher academic self-concepts than heterogeneous classes.
However, these researchers determined no difference between these groups for subject-specific
self-concepts. Schumm et al. discovered no statistically significant differences for third-grade
students’ self-concepts when utilizing any grouping method. Rubin also determined no
changes in social structures (i.e., cliques) in high school classrooms with heterogeneous groups.
Kulik advised that homogeneous grouping has small effects on students’ self-esteems.
However, higher achieving students were more likely to exhibit lower self-esteem in
homogeneous rather than heterogeneous classes. On the other hand, homogeneous grouping
was more likely to raise the self-esteem of lower ability students compared to lower achieving
students in heterogeneous placements (Kulik).
Homogeneous Ability Grouping’s Effects on Self-Concepts
Between-classroom ability grouping. When between-classroom methods were
employed in schools, studies revealed inconsistent effects on self-concepts, depending on the
students’ ability group placements and the number of subjects incorporating this grouping
method. Overall, 23 high schools in England incorporating between-classroom grouping
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methods in four or more subjects exhibited higher general self-concepts but lower mathematics
self-concepts than schools with fewer between-classroom groupings (Ireson & Hallam, 2009).
However, no significant effects were noted in self-concept for any amount of betweenclassroom grouping (Ireson & Hallam). Students placed in higher ability groups exhibited
higher self-concept levels than those in lower ability groups (Ireson & Hallam; Trautwein et al.,
2006). On the other hand, lower ability students had higher self-concept levels when betweenclassroom methods were used compared to those in within-class grouping structures (Reuman,
1989; Tieso, 2003). In contrast, Reuman revealed no differences in self-concept for averageability sixth graders within eight schools in Michigan utilizing either grouping method.
Within-class ability grouping. Studies of within-class grouping methods revealed
distinct results for self-concepts depending on ability level as well. Both MacIntyre and
Ireson’s (2002) study of 145 third- through fifth-grade students and Reuman’s (1989) study of
580 sixth-grade students revealed the mean scores for self-concept positively correlated with
students’ placements in ability groups. Specifically, the highest ability students displayed the
highest self-concepts, and the lowest ability students exhibited the lowest self-concepts
(MacIntyre & Ireson; Reuman), with MacIntyre and Ireson securing a significant difference in
self-concepts between the highest and lowest ability students. Lou et al.’s (1996) meta-analysis
of 10 self-concept studies, which compared within-class grouping to heterogeneous classrooms,
determined classes employing within-class grouping had significantly higher academic selfconcepts but displayed no differences in subject-specific self-concepts.
Social comparison in homogeneous ability grouping. Social comparison also played a
key role in students’ self-concept levels related to their grouping placements. Ireson and
Hallam (2009) discovered high school students with higher grades within each between-
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classroom ability group had higher self-concepts than students with lower grades in the same
ability group. In addition, Vandecandelaere et al.’s (2012) study of 4,354 Flemish eighth-grade
students revealed higher mean cognitive scores within a math class equated to lower selfconcept ratings for the students enrolled in the class. However, Hallam et al.’s (2004b) case
study of six elementary schools concluded that the students were aware of their ability group
placement levels and were overall satisfied with them. However, Hallam et al. also noted that
students in lower achieving groups felt negatively about their levels, and higher achieving
students were often teased for their group placements. In addition, MacIntyre and Ireson
(2002) determined elementary students were more content with their within-class placements
when their self-concept levels corresponded with their ability group levels. When a mismatch
occurred, students desired a change in placement (MacIntyre & Ireson). These studies are
important to note, as they reveal social comparison effects from ability grouping have the
potential to diminish students’ mathematics self-concepts. However, the aggregate of selfconcept research suggests self-concepts are raised when ability grouping methods are
employed.
Self-Concept Conclusions
Research has shown that self-concepts are malleable throughout students’ school years
(e.g., Cole et al., 2001; Marsh, 1989; Scott & Santos de Barona, 2011). Areas students deem
important (Arens & Hasselhorn, 2014; Scott & Santos de Barona), academic achievement
levels (Viljaranta et al., 2014; Wu & Kuo, 2015), comparisons with peers, and feedback from
adults (Manning et al., 2006) have the potential to impact students’ self-concepts. Age and
setting also play an integral role in students’ self-concepts. Domain-specific self-concepts may
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change throughout elementary school (Cole et al.; Marsh). Changes in setting as students
transition from elementary to junior high school may impact self-concepts as well (Scott &
Santos de Barona; Simmons et al., 2011). Mixed results have been ascertained regarding selfconcepts when heterogeneous (e.g., Boaler et al., 2000; Lou et al., 1996; Schumm et al., 2000),
between-classroom (e.g., Ireson & Hallam, 2009; Reuman, 1989; Trautwein et al., 2006), and
within-class (e.g., Lou et al.; MacIntyre & Ireson, 2002; Reuman) grouping structures are
employed.
Further Research
Determining the most effective way to differentiate instruction to meet elementary
students’ needs is essential to increase concept attainment and encourage social-emotional
development. Currently, more research is necessary to ascertain this information. Performing
a study of between-classroom flexible grouping in math will marry the two ability grouping
methods to determine if their integration is beneficial in addressing students’ academic needs.
Additionally, employing between-classroom flexible grouping with elementary students
will contribute to the body of research regarding its effects on young students’ academic selfconcepts. Since a majority of academic self-concept research currently involves secondary
students in foreign countries (e.g., Boaler et al., 2000; Ireson & Hallam, 2009; Marsh et al.,
2000; Vandecandelaere et al., 2012), a focus on American intermediate elementary students
will extend this research to ascertain between-classroom flexible grouping’s effects for this
specific demographic. In addition, most of the research concerning the BFLPE concentrates on
between-school grouping and between-classroom grouping with virtually no flexibility within a
school year (e.g., Marsh, 1990; Marsh et al., 2000; Marsh et al., 2014). Employing a less
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researched ability grouping method will contribute to the current literature on Marsh’s (1987)
Big-Fish-Little-Pond Effect. As a result, this research may provide educators with valuable
information to more effectively meet students’ learning and social-emotional needs in
mathematics.
Summary
An attention to mathematics standards is essential to promote a beneficial learning
environment for mathematics. NCTM’s (2000, 2014) Content and Process Standards and its
Principles to Actions publication highlight the components of a comprehensive mathematics
program. In addition, inclusion of the Common Core State Standards for Mathematics (CCSSI,
2015a, 2015b), as well as the Common Core mathematical practices (CCSSI, 2015c) within any
grouping method, align the curriculum for students of all ability levels to foster mathematical
achievement. Between-classroom flexible grouping may be a method for teaching these
standards efficiently to support all students’ academic and social-emotional needs.
The preponderance of research revealed ability grouping can have a profound effect on
students’ mathematical improvement (e.g., Burris et al., 2006; Macqueen, 2012; Tieso, 2003).
Vygotsky’s (1978) seminal work on the zone of proximal development and Tomlinson’s (2001)
recent studies of differentiation highlighted the importance of advancing students’
developmental levels and providing them with an intermediate level of challenge to enhance
learning outcomes. Although mixed results have been attained regarding heterogeneous and
homogeneous grouping methods, between-classroom methods (e.g., Petrilli, 2011; Tieso, 2003,
2005) and within-class flexible grouping (e.g., Kulik & Kulik, 1992; Petrilli; Tieso, 2005) have
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resulted in student concept improvement in several studies. Combining these two methods may
prove advantageous as well (Slavin, 1987).
In addition, research has highlighted effects of ability grouping on students’ selfconcepts (e.g., Lou et al., 1996; MacIntyre & Ireson, 2002; Marsh & Seaton, 2015). Social
comparisons related to social comparison theory (Festinger, 1954) and the Big-Fish-Little-Pond
Effect (Marsh, 1987) have the potential to modify students’ ability perceptions in mathematics.
Overall self-concepts, academic self-concepts, and mathematics self-concepts in intermediate
elementary students may be altered by ability grouping decisions (e.g., Jansen et al., 2015;
Marsh, 1990; Trautwein et al., 2006). Although specific results may vary depending on
students’ ability levels, between-classroom (e.g., Ireson & Hallam, 2009; Reuman, 1989;
Trautwein et al.) and within-class grouping (e.g., Lou et al.; MacIntyre & Ireson; Reuman)
methods have been shown to impact students’ academic self-concepts. Conducting research to
ascertain the effects of between-classroom flexible grouping on intermediate elementary
students’ academic self-concepts appears advantageous.
Chapter 3 discusses the research design and participants for this study. Data collection
and data analysis methods are also delineated. Validity and reliability information and
limitations of the study are addressed as well.

	
  

CHAPTER 3
METHODOLOGY
The purpose of this study was to examine the effects of between-classroom flexible
grouping on intermediate elementary students’ mathematical concept improvement and
academic self-concepts. For the purposes of this research, self-concepts consist of general
academic self-concepts and mathematics self-concepts. This chapter includes sections
describing the research questions, research design, participants, and data collection methods for
this study. Sections regarding data analysis, limitations, and summary are also incorporated.
Research Questions and Hypotheses
The following research questions guided the study:
1. What is the difference in mathematical concept improvement between intermediate
elementary students educated using between-classroom flexible grouping and those
not educated with this grouping method?
𝐻! :   There is no difference in mathematical concept improvement between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.
𝐻! :   There is a difference in mathematical concept improvement between
intermediate elementary students educated using between-classroom flexible
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grouping and those not educated with this grouping method.
2. What is the difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and those
not educated with this grouping method?
𝐻! :   There is no difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method.
𝐻! :   There is a difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method.
3. What is the difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method?
𝐻! :   There is no difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method.
𝐻! :   There is a difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
4. What is the relationship between students’ mathematical ability levels and
mathematics self-concepts among intermediate elementary students educated
using between-classroom flexible grouping methods?
𝐻! :   There is no correlation between students’ mathematical ability levels and
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mathematics self-concepts.
𝐻! :   There is a positive correlation between students’ mathematical ability levels
and mathematics self-concepts.
Past research guided the development of these hypotheses. Several research studies
align with Research Question #1’s hypothesis (Kulik & Kulik, 1987; Noddings, 1989; Petrilli,
2011; Tieso, 2003, 2005). Tieso (2005) revealed intermediate elementary students displayed
significantly higher achievement when between-classroom grouping was used compared to
heterogeneous classrooms. Kulik and Kulik’s meta-analysis also uncovered higher
achievement levels with between-classroom grouping in comparison to heterogeneous
classrooms. Tieso (2003) acknowledged between-classroom methods were successful in
meeting students’ learning needs due to the limited range of abilities in each class, while
Noddings also determined flexible grouping allowed teachers to meet the individual learning
and pacing needs of students. Likewise, Petrilli noted scores for the highest and lowest
students increased when flexible grouping was utilized. In addition, Tieso (2003) advocated
for the relocation of students into between-classroom settings for only a portion of the school
day to ensure proper student placement for each subject area. These research studies suggest a
difference in mathematical concept improvement may be evident between intermediate
elementary students educated using between-classroom flexible grouping methods and those
not educated in this manner.
Research reveals potential differences in general academic self-concepts due to the
incorporation of between-classroom flexible grouping methods (Ireson & Hallam, 2009; Jansen
et al., 2015; Lou et al., 1996; Marsh, 1984). This revelation supports the hypothesis for
Research Question #2. Jansen et al. suggest students’ ability levels impact academic self-
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concepts, and Marsh revealed academic self-concepts might be affected when ability grouping
methods change. Ireson and Hallam determined students possessed higher academic selfconcepts when between-classroom grouping was incorporated into the school day. Similarly,
Lou et al.’s meta-analysis revealed students educated in settings with ability grouping had
significantly higher academic self-concepts than students in classrooms without ability
grouping. The findings from these studies highlight the potential for between-classroom
flexible grouping to affect students’ academic self-concepts.
The results of several studies demonstrate the effect of ability grouping methods on
mathematics self-concepts (Reuman, 1989; Trautwein et al., 2000; Trautwein et al., 2006).
These studies inform the hypothesis for Research Question #3. Trautwein et al. (2000) and
Trautwein et al. (2006) determined social comparisons among students in the same ability
group affected mathematics self-concepts. Reuman concluded ability grouping methods can
affect mathematics self-concepts. These studies suggest between-classroom flexible grouping
may alter students’ mathematics self-concepts.
Research also reveals students’ ability levels may affect students’ mathematics selfconcepts (Marsh, 1984, 1987; Marsh et al., 2008; Reuman, 1989; Trautwein et al., 2006).
These studies informed the correlational hypothesis for Research Question #4. The theoretical
framework for this study includes the Big-Fish-Little-Pond Effect, which states that students
compare themselves to others in their frames of reference (Marsh, 1984, 1987). Ability
grouping methods alter the individuals in students’ immediate frames of reference, which
potentially impact their academic self-concepts (Marsh, 1984). Marsh et al. (2008) determined
ability grouping placements affect self-concepts in specific subject areas as well. Thus,
mathematics self-concepts have the potential to be impacted by ability grouping methods.

84
Specifically, between-classroom grouping affects external frames of reference (Marsh et al.,
2008), which may result in a reduction of mathematics self-concepts for higher ability students
and an increase in mathematics self-concepts in lower ability students (Marsh, 1984). Thus,
mathematics self-concepts may be more closely aligned when between-classroom methods are
used. Trautwein et al. (2000) also confirmed, when ability level was the same, students
demonstrated higher mathematics self-concepts in lower ability mathematics classrooms. In
addition, Reuman and Trautwein et al. (2006) determined lower ability students possessed
higher mathematics self-concepts when educated with between-classroom grouping methods.
Although mathematical ability levels and mathematics self-concepts remained positively
correlated in these studies, the mathematics self-concepts of various ability levels were more
similar when between-classroom grouping was implemented. The hypothesis for Research
Question #4 aligns with the assertions of the Big-Fish-Little-Pond Effect and attempts to
confirm a positive correlation between mathematical ability levels and mathematics selfconcepts with less divergence across ability levels when between-classroom flexible grouping
is implemented.
Research Design
A quantitative methodology was employed for this study. The premise of the research
questions guided this methodological decision. In order to determine the effects on
achievement scores, it was essential to collect numerical data (Renaissance Learning, 2014). In
addition, to ascertain the effects on academic self-concepts from a large sample of students, the
administration of surveys was necessary (Orcher, 2007). Between-classroom flexible grouping
functioned as the independent variable while effects on achievement scores and academic self-
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concepts encompassed the dependent variables for the purposes of this research (Balnaves &
Caputi, 2014).
Participants
Since students are assigned to schools based on the location of their residences, a quasiexperimental design was employed for the purposes of this study (Creswell, 2003). All fourthgrade students at one elementary school using between-classroom flexible grouping and all
fifth-grade students at another elementary school using between-classroom flexible grouping
composed the “treatment group” (Punch & Oancea, 2014, p. 268). All fourth- and fifth-grade
students at an elementary school not utilizing between-classroom grouping served as the
“comparison group” (p. 275). To limit variables (Balnaves & Caputi, 2014), all schools were
situated within the same public, suburban Chicago school district. Data was gathered from
male and female students, ages 9-11. The treatment group constituted a sample size of 140
total students, and the sample size for the comparison group accounted for 142 total students.
These participant selections support the use of convenience sampling, defined as those
“participating in the study were chosen because they were readily available” (Mertens, 2015, p.
336). Convenience sampling was selected because participation was dependent upon the
teachers’ decisions to use between-classroom flexible grouping and students’ assignments to
schools based upon their residences. However, the large sample size will assist in
counteracting the effect of convenience sampling (Gravetter & Wallnau, 2014). Mertens
recommends 21 participants for each group for quasi-experimental research and at least 100
participants for each group when utilizing questionnaires to ensure an ample sample size. The
sample size for this research exceeded these recommendations.	
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Participant Schools
The treatment and comparison groups were selected from three suburban Chicago
elementary schools within District 33, a pseudonym. District 33 includes an early childhood
center, a kindergarten center, 13 elementary schools, five junior high schools, and two high
schools (district website, 2015). District 33 educates approximately 17,000 students (Illinois
State Board of Education [ISBE], 2014). The district’s operational expenditure per student
equals $8,782, and the instructional expenditure per student is $4,860 (ISBE).
In order to reduce variability, the focus schools were selected due to their similar
student demographics, mathematics achievement levels, mobility rates, and attendance rates.
All schools utilize the Common Core State Standards for Mathematics as their district-adopted
curriculum and McGraw-Hill’s My Math program as their primary resource for instruction
(district website, 2014). The average demographics of the focus schools also reflect the
average demographics of six surrounding school districts (ISBE, 2014). Their willingness to
employ the selected mathematics grouping structures also impacted their selection, as ability
grouping methods are a site-based decision rather than a district decision (School Principal,
personal communication, June 5, 2015). Thus, two different ability grouping methods could be
implemented within the same school district.
Treatment Group
Edgar Elementary School, a pseudonym, composed half of the treatment group for this
study. Potential participants from this school included 99 fourth-grade students educated
within four homeroom classrooms and five mathematics classrooms. Overall, Edgar
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Elementary educates 663 students in kindergarten through fifth grade with an average class size
of 24 students (ISBE, 2014). Student demographics consist of 60% White, 19% Asian, 11%
Hispanic, 6% Black, and 5% multiracial, with 19% low income, 9% with disabilities, and 8%
English Learners (ISBE). The student attendance rate is 96%, and the student mobility rate is
8% (ISBE). In 2014, 88% of students met or exceeded standards on the mathematics portion of
the Illinois Standards Achievement Tests (ISBE).
Taylor Elementary School, a pseudonym, constituted the remaining half of the
treatment group for this study. Fifth graders from this school included 135 students taught in
five regular education classrooms and six mathematics classrooms. However, one classroom of
fifth-grade students did not participate in the between-classroom structure of the study per the
teacher’s instructional preference. Thus, this fifth-grade classroom was removed from the
current study. One hundred nine fifth graders remained from which to request consent for the
purpose of this research. Taylor Elementary includes 689 students in kindergarten through fifth
grade with an average of 24 students per class (ISBE, 2014). Demographics of students include
60% White, 14% Asian, 11% Hispanic, 8% Black, and 7% multiracial, with 17% low income,
8% with disabilities, and 2% English Learners (ISBE). The student attendance rate is 97%, and
the student mobility rate is 4% (ISBE). On the Illinois Standards Achievement Tests in 2014,
83% of students met or exceeded mathematics standards (ISBE).
Comparison Group
Cooper Elementary School, a pseudonym, represented the comparison group for this
research with both fourth- and fifth-grade students participating. Cooper Elementary consists
of 132 fourth-grade students and 127 fifth-grade students educated within five regular
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education classrooms and six mathematics classrooms for each grade level. Cooper
Elementary instructs 692 students in kindergarten through fifth grade with an average class size
of 26 students (ISBE, 2014). Student demographics include 69% White, 10% Asian, 9%
Hispanic, 8% Black, and 5% multiracial, with 11% low income, 10% with disabilities, and 4%
English Learners (ISBE). The student attendance rate is 96%, and the student mobility rate is
7% (ISBE). On the 2014 Illinois Standards Achievement Tests, 82% of students met or
exceeded standards in mathematics (ISBE). Table 2 includes school comparison data.

Table 2
School Comparison Data (ISBE, 2014)

School Comparison Data
Student Attendance Rate
Student Mobility Rate
Mathematics Achievement
Total Enrollment
Average Class Size
White
Hispanic
Asian
Black
Multiracial
Low Income
Disabilities
English Learners

Edgar
Taylor
Cooper
Elementary Elementary Elementary
(Treatment) (Treatment) (Comparison)
96%
97%
96%
8%
4%
7%
88%
83%
82%
663
689
692
24
24
26
60%
60%
69%
11%
11%
9%
19%
14%
10%
6%
8%
8%
5%
7%
5%
19%
17%
11%
9%
8%
10%
8%
2%
4%
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Treatment Group Procedure
As the treatment group for this study, Edgar Elementary and Taylor Elementary
incorporated between-classroom flexible grouping during the 2015-2016 school year. The
following treatment procedure was implemented for each mathematics unit:
1. A mathematics pretest, focused on the unit’s skills, was administered to all fourthor fifth-grade students by their classroom teachers. Edgar Elementary’s fourth
grade utilized the previous unit’s posttest scores and the upcoming unit’s pretest
scores to guide grouping decisions. The posttests were created and mandated by
District 33, using multiple-choice, standardized test questions from the Northwest
Evaluation Association’s Measures of Academic Progress test bank. The Mastery
Connect computer program scored these assessments. The pretests were developed
by the My Math program for each chapter. These written response pretests were
scored by the classroom teachers, using an identical scoring guide (Edgar
Elementary teacher, personal communication, January 29, 2016). Taylor
Elementary’s fifth grade used multiple-choice unit pretests, which were developed
by the classroom teachers using the Northwest Evaluation Association’s Measures
of Academic Progress standardized test questions and scored with the Mastery
Connect computer program (Taylor Elementary teacher, personal communication,
January 28, 2016).
2. The teachers convened to sort students by ability into their assigned mathematics
classrooms for the unit. Student pretest scores and teachers’ observations of student
performance (Edgar Elementary teacher, personal communication, January 29,
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2016; Taylor Elementary teacher, personal communication, January 28, 2016)
guided these decisions.
3. Students received daily mathematics instruction by reorganizing into their assigned
mathematics classrooms for the mathematics portion of the school day.
4. Students returned to their homeroom classrooms for the remainder of the school
day.
Recruitment Procedures
Edgar Elementary, Taylor Elementary, and Cooper Elementary principals were
contacted via telephone during the summer of 2015 to gauge interest in research participation.
Following these conversations, the researcher was encouraged to contact a teacher leader at
Edgar Elementary. The teacher leader was contacted via email during the summer of 2015 to
elicit information about intentions to utilize ability grouping for mathematics during the
upcoming school year. In August of 2015, all teachers in participating grade levels were
contacted via email to explain the guidelines for the study. An additional phone conversation
was conducted with a teacher leader at Taylor Elementary to discuss the components of the
study in August of 2015 as well. All principals and teachers of the designated grade levels at
Edgar Elementary, Taylor Elementary, and Cooper Elementary agreed to participate in the
study by August 2015.
Student recruitment occurred in the spring of 2016. Parental consent and child assent
forms (Appendix A) were distributed by the classroom teachers and collected from student
participants in March of 2016. The consent forms included the purpose of the study, student
data collected, and confidentiality information. Student information remained confidential
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throughout the duration of the study. Teacher consent forms were gathered in April of 2016.
Table 3 provides a timeline of recruitment procedures.

Table 3
Timeline of Recruitment Procedures

Month

Whom Recruited

Recruitment Method

June-July 2015

Principals

Telephone Conversation

June 2015

Teacher Leader at Edgar
Elementary
Teachers at Participating
Grade Levels
Parents of Students and
Students
Teachers at Participating
Grade Levels

Email Message

August 2015
March 2016
April 2016

Email Message & Phone
Conversation
Parental Consent Form and
Child Assent Form
Teacher Consent Form

Data Collection Methods
Data for this quasi-experimental, quantitative study were collected from test score data
and questionnaire data. Specifically, STAR Math standardized achievement tests were utilized
to provide mathematics achievement data for this study. These norm-referenced standardized
achievement tests provide numerical outcomes to demonstrate student achievement (Mertens,
2015; Renaissance Learning, 2014). Changes in numerical scores reveal potential effects on
concept improvement (Gravetter & Wallnau, 2014). In addition, the School Subjects subscale
and Mathematics subscale of the Self-Description Questionnaire I was administered to gather
data regarding academic self-concepts. Marsh et al. (1983) created the Self-Description
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Questionnaire I to ascertain the self-concepts of elementary students, ages 6-11. This
questionnaire is the main instrument to examine self-concepts within the Big-Fish-Little-Pond
Effect for elementary students (Marsh, 1992). To align with the theoretical framework for this
study, utilizing the primary theorist’s questionnaire seemed vital.
Data Collection Instruments
STAR Math Standardized Achievement Tests
STAR Math is a mathematics test produced by Renaissance Learning (2014). This
computerized, multiple-choice test is utilized for progress monitoring purposes. Each 34-item
test session lasts an average of 20 minutes and may be administered to students in kindergarten
through twelfth grade (Renaissance Learning). Renaissance Learning verifies a test item bank
of over 5,000 questions aligned with the Common Core State Standards. See Appendix B for
sample STAR Math test items. Reports consist of norm-referenced data, which include scaled
scores, national percentile ranks, grade-level equivalents, and student growth percentiles to
compare students and demonstrate concept improvement or decline (Mertens, 2015;
Renaissance Learning).
For this study, STAR Math data was gathered from all fourth-grade students at Edgar
Elementary, all fifth-grade students at Taylor Elementary, and all fourth- and fifth-grade
students at Cooper Elementary. In District 33, the STAR Math test was administered to all
students in the fall, winter, and spring (District Assistant Principal, personal communication,
May 30, 2015). Data from all three testing sessions during the 2015-2016 school year were
collected. Thus, these tests provided longitudinal data spanning the 2015-2016 school year
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(Creswell, 2003). Reports from these tests produce scaled scores that display student
achievement levels and provide student growth percentages. These data were utilized to
answer Research Question #1: What is the difference in mathematical concept improvement
between intermediate elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method? Differences in an individual student’s
scaled score between testing sessions will display mathematical concept improvement or
decline. Comparisons between schools highlight any differences in mathematics concept
improvement based on grouping method.
Instrument selection. The STAR Math test was originally selected for convenience, as
this assessment is currently utilized within the school district to determine student concept
improvement during the school year. However, upon further review, it appears to be an
appropriate and efficient means to ascertain student mathematics improvement compared to
other mathematics assessments. For example, the National Assessment of Educational
Progress (NAEP) mathematics test is only administered to fourth-grade students at the
elementary level every two years (National Center for Educational Statistics [NCES], 2013b).
Scores are reported in aggregate for the entire country rather than reported individually or by
school (NCES, 2013a). Thus, the NAEP is not administered to fifth-grade students, does not
provide individual student data, and cannot be utilized to determine classroom improvement,
making it a mismatch for this research study. In addition, the Partnership for Assessment of
Readiness for College and Careers (PARCC, 2015) mathematics tests pose a mismatch as well.
The PARCC mathematics tests are administered yearly to fourth- and fifth-grade students.
However, performance levels were not established until after the 2015 test administration, and
design changes were set to be implemented before the 2016 test administration. Therefore,
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student improvement data was not able to be gleaned from student data results. The Iowa Test
of Basic Skills (ITBS) also does not provide student improvement data within a singular school
year because it is only administered once per school year (Riverside Publishing Company,
2011). The ITBS requires more instructional time than the STAR Math test because it is
administered over the course of several days and includes several subject areas (Riverside
Publishing Company). Thus, the ITBS would not constitute the best instrument for this study.
Finally, the Measures of Academic Progress (MAP) mathematics test is most comparable to the
STAR Math test, with administration in fourth and fifth grades multiple times in a school year
and results available within 24 hours (Northwest Evaluation Association, 2015). However, the
STAR Math test produces immediate student test results in approximately half of the test
administration time (Renaissance Learning, 2014). Thus, less instructional time is sacrificed by
utilizing the STAR Math test. Therefore, the STAR Math test appears to be the most prudent
choice of data collection instrument for the purposes of this research.
Reliability and validity. Orcher (2007) encourages the use of published instruments due
to their extensive use, great reliability, and high validity. Renaissance Learning (2014) states,
“STAR Assessments have been favorably reviewed as reliable, valid, and efficient by various
independent groups, including the National Center on Intensive Intervention, the National
Center on Response to Intervention, and the National Center on Student Progress Monitoring”
(p. 1). The company reported 2.2 million students utilized the STAR Math test in 2014, which
allowed norm-referenced data to be produced.
Internal consistency, reliability based on one skill-based test administration (Mertens,
2015), is high for the STAR Math test. Internal consistency resulted in a high reliability of 0.93
after use of the STAR Math test with more than one million fourth-grade students (Renaissance
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Learning, 2014). Internal consistency was also 0.93 when utilized with over one million fifthgrade students. In addition, reliability of the test was determined using the coefficient of
stability, which involves administering the test and then readministering the test to the same
individuals after a period of time (Mertens). After a random sample of 5,000 students at each
grade level, Renaissance Learning indicated a reliability of 0.83 for fourth-grade students and
for fifth-grade students when the coefficient of stability was utilized.
Validity refers to the instrument’s ability to effectively measure mathematics skills
(Mertens, 2015). Renaissance Learning (2014) reported “moderate to strong” validity at all
grade levels (p. 26). At the fourth-grade level, 23 predictive studies with over 55,000 students
resulted in average correlations of .69, while 49 concurrent studies of more than 5,000 students
demonstrated an average correlation of .59 (Renaissance Learning). For fifth grade, 29
predictive studies of almost 40,000 students produced average correlations of .70, while 58
concurrent studies of almost 7,000 students resulted in an average correlation of .64
(Renaissance Learning).
Self-Description Questionnaire I
The Self-Description Questionnaire I was designed by Marsh et al. (1983) to ascertain
the self-concepts of students, ages 6-11. This questionnaire consists of seven subscales to
determine student self-concepts in a variety of areas: “Physical Abilities, Physical Appearance,
Relations With Peers, and Relations With Parents…Reading, Mathematics, [and] All” (Marsh
et al., 1981, p. 8). The School Subjects and Mathematics subscales were utilized within this
study as they are closely related to the research focus. Each subscale consists of ten Likertscale items with answer choices “false, mostly false, sometimes false/sometimes true, mostly
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true, [and] true” (p. 36). Patten (2011) encourages the use of Likert-scale items for
questionnaires assessing attitudes and recommends statements with a succinct, specific focus to
ensure clarity. The Self-Description Questionnaire I includes short, clear statements, such as “I
am good in all school subjects” and “I learn things quickly in all school subjects” for the
School Subjects subscale, as well as “I enjoy doing work for maths” and “Work in maths is
easy for me” for the Mathematics subscale (Marsh et al., 1981, p. 26). For this study, the
wording was slightly adjusted from the original version of the questionnaire to increase clarity
and appropriateness for elementary students within the United States (e.g., “maths” became
math, “marks” became grades, “dumb” became bad). The School Subjects and Mathematics
subscales take approximately 15 minutes to complete when read aloud to students with
accompanying directions.
For this study, the two subscales of the Self-Description Questionnaire I (Appendix C)
were administered to all fourth-grade students with parental consent and child assent at Edgar
Elementary, all fifth-grade students with parental consent and child assent at Taylor
Elementary, and all fourth- and fifth-grade students with parental consent and child assent at
Cooper Elementary. The students’ classroom teachers administered the questionnaires in April
2016, thus providing cross-sectional data (Creswell, 2003). Detailed administration directions
(Appendix D) were provided to the teachers. Questionnaire directions, sample items, and test
items were read aloud to students as students indicated their corresponding answers.
Self-Description Questionnaire data was utilized to answer Research Questions #2 and
#3: What is the difference in general academic self-concepts between intermediate elementary
students educated using between-classroom flexible grouping and those not educated with this
grouping method? What is the difference in mathematics self-concepts between intermediate
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elementary students educated using between-classroom flexible grouping and those not
educated with this grouping method? Differences in numerical ratings for each questionnaire
item within the School Subjects subscale compare general academic self-concepts between
schools utilizing between-classroom flexible grouping and those not grouping. Differences in
ratings for each questionnaire item within the Mathematics subscale compare mathematics selfconcepts between treatment and comparison groups. To account for positively and negatively
worded questionnaire items, original rating and reverse rating were utilized to score the
instrument. Specifically, items #1, 2, 3, 5, 6, 8, 9, 10, 11, 12, 13, 15, 16, 18, 19, and 20 include
positively worded items and utilized the students’ numerical ratings. Items #4, 7, 14, and 17
state negatively worded items and were scored using reverse numerical ratings (i.e., a rating of
1 was scored as 5, a rating of 2 was scored as 4). See Appendix H for reverse scoring
information.
Teacher designations and Self-Description Questionnaire I data gathered from fourthgrade students at Edgar Elementary and fifth-grade students at Taylor Elementary (treatment
groups) were utilized to answer Research Question #4: What is the relationship between
students’ mathematical ability levels and mathematics self-concepts among intermediate
elementary students educated using between-classroom flexible grouping methods? After
administration of the questionnaire to students, teachers indicated the students’ ability levels in
mathematics by circling G, H, A, or L (G = gifted, H = high ability, A = average ability, L =
low ability). Students’ mathematics classroom placements for a majority of the school year
determined these designations. Teacher ability level designations and students’ numerical
ratings allowed for comparisons between student self-concept responses and mathematical
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ability levels. Original and reverse scoring were utilized to account for positively and
negatively worded items. See Appendix H for reverse scoring information.
Instrument selection. Self-Description Questionnaire I is an effective choice for
inclusion in this study because this instrument closely aligns with the study’s goals. This
questionnaire was developed by Marsh (1987), the creator of the Big-Fish-Little-Pond Effect,
which is a component of this study’s theoretical framework. It seems logical to assess the
theory using the same instrument utilized in previous research to confirm its validity with a
new population of students. Other researchers have acknowledged the benefits of SelfDescription Questionnaire I. In her review of self-concept instruments, Byrne (1996) noted,
“The SDQ-I is clearly the most validated self-concept instrument available” (p. 117). In
addition, Trautwein et al. (2006) reported, “The math self-concept instrument administered in
the PISA [Programme for International Student Assessment] study consists of items from the
Self-Description Questionnaire, which is considered to be one of the best self-concept
instruments available” (p. 795). This international mathematics test could utilize any selfconcept instrument for students, but the organizers chose Self-Description Questionnaire as the
best option to compare data among students.
Reliability and validity. Patten (2011) emphasizes the importance of performing item
analyses when conducting questionnaire research. Responses to the Self-Description
Questionnaire I have been tested for validity and reliability during numerous studies in the past
three decades (e.g., Marsh, 1992; Marsh et al., 1984; Marsh et al., 2000). A factor analysis
conducted by Marsh et al. (1981) determined the seven subscales of the Self-Description
Questionnaire I accurately measure the aspects they were designed to measure, and “the
different self-concept dimensions showed consistent and predictable correlations with student
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sex, attributions of causes of academic success and failure, and academic achievement” (p. 20)
in two distinct populations. These determinations supported the construct validity of the
instrument (Marsh et al.). According to Mertens (2015), analyzing two vastly different groups
in regard to the questionnaire adds credence to the construct validity of the instrument. Marsh
et al. (1983) found coefficient alphas for the reliability of responses to the Self-Description
Questionnaire I’s seven subscales to range from .80 to .92. The researchers also reported
evidence of little correlation between subscales, ranging from nearly 0 to .42. These
researchers also determined “strong support for both convergent and discriminant validity of
the student ratings of self-concept” (p. 345). Refer to Table 4 for alignment between the
research questions and the data collection instruments.
Teacher Questionnaire
A questionnaire was developed by the researcher to garner information concerning the
study’s participant teachers (Appendix G). Questions encompassed a variety of information
concerning teachers’ backgrounds and instructional decisions. Questions included teaching
experiences, such as licensure, years of teaching experience, and experiences with the My Math
program and with between-classroom flexible grouping. In addition, questions inquired about
instructional decisions regarding within-class flexible grouping and other differentiation
techniques. Finally, information concerning training in mathematics instruction and ability
grouping methods was gathered. Open-ended written responses, checklists of usage, and
Likert-scale items were incorporated throughout the questionnaire.
The purpose of this questionnaire was to ascertain factors, other than ability grouping,
which may have affected student improvement and academic self-concepts. These extraneous
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Table 4

1. What is the difference in mathematical concept
improvement between intermediate elementary students
educated using between-classroom flexible grouping and
those not educated with this grouping method?
2. What is the difference in general academic self-concepts
between intermediate elementary students educated using
between-classroom flexible grouping and those not educated
with this grouping method?

Self-Description
Questionnaire I
Mathematics
Subscale

Self-Description
Questionnaire I
School Subjects
Subscale

Research Questions:

STAR Math
Achievement Test
Scores

Alignment Between Research Questions and Data Collection Instruments

X
X

3. What is the difference in mathematics self-concepts
between intermediate elementary students educated using
between-classroom flexible grouping and those not educated
with this grouping method?

X

4. What is the relationship between students’ mathematical
ability levels and mathematics self-concepts among
intermediate elementary students educated using betweenclassroom flexible grouping methods?

X
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factors had the potential to alter the students’ mathematical learning and academic selfconcepts. If significant differences were evident between teachers in treatment and comparison
schools, these factors could have more greatly impacted students’ results. These teacher
differences could have suggested additional reasons for differences in students’ scores besides
between-classroom flexible grouping methods. It was essential to consider these responses
when analyzing the results of this study to ensure credence in the study’s results.
Data Collection Procedures
In March of 2016, participating teachers were contacted via email to delineate
procedures for acquiring parental consent and child assent for their students. Paper copies of
the directions for disseminating the questionnaires were also provided with the parental consent
and child assent forms (Appendix E). Teachers were encouraged to put information about the
consent and assent forms in classroom newsletters and parental reminder emails to increase the
response rate. Teacher consent forms (Appendix F) and teacher questionnaires (Appendix G)
were distributed in April of 2016 to gather information regarding teaching experiences and
differentiation techniques.
In April of 2016, lists of students with parental consent and child assent were provided
to the teachers, and procedures for administering the Self-Description Questionnaire I to
students were delineated (Appendix D). Classroom teachers administered the subscales of the
Self-Description Questionnaire I to students with signed parental consent and child assent
forms in April of 2016. The questionnaires were administered during the regular school day.
Following the administration, the teachers were asked to indicate the students’ mathematical
ability levels by circling each student’s level of functioning for a majority of the school year.
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STAR Math test data from the fall, winter, and spring testing sessions were collected
when all participants completed the test in May of 2016. Table 5 provides a timeline of data
collection procedures.

Table 5
Timeline of Data Collection Procedures
Month
March 2016

Data Collected
-Parental consent and child assent forms

April 2016

-Teacher consent forms
-Teacher questionnaires
-Self-Description Questionnaire I subscales
-Teacher indication of students’ instructional/ability
levels on questionnaire
-STAR Math test data (three sessions)

May 2016

Data Analysis
Statistical methods were employed to analyze the data collected from the STAR Math
tests and the Self-Description Questionnaire I. In this section, detailed descriptions of the
statistical analyses are expounded. Table 6 matches the statistical analysis techniques to the
research questions.
Descriptive Statistics
Descriptive statistics were employed to analyze data related to all four research
questions. The purpose of descriptive statistics is to “summarize, organize, and simplify data”

103
Table 6
Research Questions with Corresponding Statistical Analysis Techniques
Research Questions
1. What is the difference in mathematical concept
improvement between intermediate elementary students
educated using between-classroom flexible grouping and
those not educated with this grouping method?

2. What is the difference in general academic selfconcepts between intermediate elementary students
educated using between-classroom flexible grouping and
those not educated with this grouping method?

3. What is the difference in mathematics self-concepts
between intermediate elementary students educated using
between-classroom flexible grouping and those not
educated with this grouping method?

4. What is the relationship between students’
mathematical ability levels and mathematics self-concepts
among intermediate elementary students educated using
between-classroom flexible grouping methods?

Statistical Analysis
Techniques
Descriptive statistics
*Sample means
*Standard deviations
Analysis of Covariance
(ANCOVA)
*Cohen’s d and 𝑟 !
Analysis of variance (ANOVA)
*Cohen’s d and 𝑟 !
Descriptive statistics
*Sample means
*Standard deviations
Pearson correlation
*Correlation matrix
Multivariate analysis of
variance (MANOVA)
*Cohen’s d and 𝑟 !
Descriptive statistics
*Sample means
*Standard deviations
Pearson correlation
*Correlation matrix
Multivariate analysis of
variance (MANOVA)
*Cohen’s d and 𝑟 !
Descriptive statistics
*Sample means
*Standard deviations
Split file analysis of variance
(ANOVA)
*Scheffé’s post hoc test
Pearson correlation
Scatterplot of multilevel
modeling
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(Gravetter & Wallnau, 2014, p. 8). Sample means, which are measures of central tendency,
along with standard deviations, which measure variability, were utilized to display data from
both instruments (Mertens, 2015). Utilizing sample means ensured all students’ data were
included to produce accurate and comprehensive results (Gravetter & Wallnau). Sample means
and standard deviations were calculated for students’ scaled scores on each test session of the
STAR Math test and for their student growth percentage. Sample means and standard
deviations were also determined for the responses on each questionnaire item on the SelfDescription Questionnaire I. These data were used to calculate differences between each datum
point and between the treatment and comparison groups’ results. Results from these
descriptive statistical analyses aided in answering the research questions and distinguished
between the null and alternative hypotheses (Balnaves & Caputi, 2014). The sample means
also allowed for analyses of variance to be performed.
Analyses of Variance
Analysis of Covariance
An analysis of covariance (ANCOVA) was conducted to address a portion of Research
Question #1. Specifically, the ANCOVA was utilized to analyze the data collected from the
students’ scaled scores on the STAR Math tests. This analysis was performed to determine
whether the difference in scaled score improvement between the treatment and comparison
groups was statistically significant when accounting for variance in fall (pretest) scores.
Klockars (2010) states, “A primary function of the covariate is to provide a way to statistically
equate groups to which the treatments are applied” (p. 4). Punch and Oancea (2014) further
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assert, “If they are the same on the covariates, the covariates cannot be responsible for
differences on the outcome variables. Therefore outcome variable differences are more likely
to be due to independent variable differences” (p. 274). Thus, the ANCOVA resulted in an
accurate comparison of the students’ scaled score improvement on the STAR Math test because
differences in fall scaled scores were already considered and appropriately equalized. The
results of the ANCOVA determined whether to accept or reject the null hypothesis for
Research Question #1. An alpha level of .05 was utilized to ascertain statistical significance.
Cohen’s d was calculated to measure the strength of statistical significance without sample size
interference (Gravetter & Wallnau, 2014). A greater result for Cohen’s d indicated a more
substantial effect of the treatment. Percentage of variance accounted for (𝑟 ! ) was utilized to
determine the deviation of scores from the mean when the treatment was removed. A higher
percentage of variance suggested more variability in the scores and a greater effect of the
treatment (Gravetter & Wallnau).
Multivariate Analysis of Variance
A multivariate analysis of variance (MANOVA) was incorporated to analyze the results
of the Self-Description Questionnaire I. A MANOVA was utilized to compare general
academic self-concepts between the treatment and comparison groups for Research Question
#2 and to compare mathematics self-concepts between groups for Research Question #3.
Olejnik (2010) elucidates, “Research questions answered through MANOVA examine the
relations between one or more grouping variables and two or more outcome variables” (p. 316).
Utilizing more than one student group for each research question, average scores from the SelfDescription Questionnaire I, and differing sample sizes for each student group warranted the
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use of a MANOVA (Olejnik). An alpha level of .05 was employed to test for statistical
significance, Cohen’s d was calculated to determine the effect size, and 𝑟 ! was utilized for
percentage of variance (Gravetter & Wallnau, 2014). These data revealed whether the null
hypothesis was accepted or rejected for Research Questions #2 and #3.
Analysis of Variance
An analysis of variance (ANOVA) was employed to ascertain mathematical concept
improvement in regard to Research Question #1. An ANOVA is utilized when comparisons
are made between two independent groups (Balnaves & Caputi, 2014). In this case, the
treatment and comparison groups were compared at the fourth-grade, fifth-grade, and combined
levels. Klockars (2010) asserts that an ANOVA is performed “when the intent of the research
is to determine whether an independent variable, typically in the form of qualitatively different
treatment groups, causes variation in an outcome measure, the dependent variable” (p. 1). For
the purposes of this research, the use of between-classroom flexible grouping constitutes the
independent variable, whereas mathematical concept improvement encompasses the dependent
variable. The ANOVA was utilized to compare the students’ student growth percentages
(SGP). Since development of this percentage already accounted for differences in scaled
scores, an ANCOVA was not required to equate SGPs. An ANOVA was conducted to
ascertain statistical significance and to accept or reject the null hypothesis (Gravetter &
Wallnau, 2014). Statistical significance was determined using an alpha level of .05, Cohen’s d
revealed the effect size, and 𝑟 ! displayed the percentage of variance (Gravetter & Wallnau).
In addition, a split-file ANOVA was conducted to compare mathematics self-concepts
among students of different ability level designations for Research Question #4. Data from the
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Self-Description Questionnaire I was inputted to determine the overall significance of each
group’s mathematics self-concepts. Teachers’ ability level designations were also utilized to
categorize questionnaires into mathematics ability levels (high, average, and low). The
ANOVA allowed for mean differences from all three ability groups to be compared (Gravetter
& Wallnau, 2014). Post hoc analysis using the Scheffé post hoc criterion for significance was
utilized to determine significance between each ability group (Gravetter & Wallnau). Klockars
(2010) asserts that the use of Scheffé’s post hoc test “is required to adequately control Type I
error” (p. 8). It is also the most conservative of the post hoc tests in determining significance of
the mean differences (Gravetter & Wallnau).
A scatterplot displaying “multilevel modeling” (Marsh et al., 2000, p. 341) was
integrated as well to display results for Research Question #4. The scatterplots visually
represented the data to easily compare mean scores for low-, average-, and high-ability students
on the Self-Description Questionnaire I. Marsh et al. state multilevel modeling is a preferred
method because groups of students at different levels are being researched. Analysis of the
scatterplots and split-file ANOVA results indicated whether this study’s results aligned with the
assertions of the Big-Fish-Little-Pond Effect (Marsh, 1987).
Pearson Correlations
A Pearson correlation was conducted to determine the relationship among items on the
School Subjects subscale of the Self-Description Questionnaire I and among the Mathematics
subscale items of this questionnaire. The Pearson correlation identified which items were
highly correlated on the data collection instrument (Punch & Oancea, 2014). Since there were
10 items for each subscale, a correlation matrix was utilized to easily organize and display the
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data for the reader. Gravetter and Wallnau (2014) concur, “The results from multiple
correlations are most easily reported in a table called a correlation matrix, using footnotes to
indicate which correlations are significant” (p. 467). These matrices were included to display
correlational data from the School Subjects subscale for Research Question #2 and from the
Mathematics subscale for Research Question #3.
Additionally, a Pearson correlation was employed to ascertain the relationship among
mathematical ability levels for students’ mathematics self-concepts. The Pearson correlation
was utilized to determine the strength and direction of any linear correlation among these data
points (Gravetter & Wallnau, 2014) in order to confirm or refute the assertions of the Big-FishLittle-Pond Effect (Marsh, 1987). These data were used to test the hypotheses for Research
Question #4.
Limitations
The responses of the study’s participants to the STAR Math test and the SelfDescription Questionnaire I constitute the greatest threat to internal validity (Creswell, 2003).
The intermediate elementary students’ efforts on the STAR Math test may have impacted their
scores resulting in inaccurate improvement levels. Encouraging maximal effort aided in
mediating this threat to internal validity. Maturation from fall to spring may also have affected
scores (Mertens, 2015). However, comparing improvement means between the two groups
mitigates this threat to internal validity. Students’ truthfulness when completing the
questionnaire and their ability to fully understand the questionnaire items may have posed a
threat to the validity of their responses. However, Wigfield et al. (1990) determined students as
young as first grade were able to differentiate between self-concepts in different areas. In
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addition, research regarding the Self-Description Questionnaire I display high reliability
(Marsh et al., 1983) and construct validity of responses to the items (Marsh et al., 1981).
Questionnaire directions, which stated questions may be asked by the participants and answers
will remain confidential, aided in minimizing this threat to validity as well (Marsh et al., 1983).
In addition, potential differences between the treatment and comparison groups’ fall
mathematics scores (pretests) may affect improvement comparisons between the two groups.
However, the “nonequivalent control group design” (Mertens, 2015, p. 146) utilized for this
study allowed the researcher to distinguish differences between these groups. Similar
demographic information and the use of the same mathematics program for both participant
schools also increased the probability of receiving similar math pretest scores. Employing an
ANCOVA statistical analysis accounted for these initial differences in fall mathematics scores
as well.
Treatment fidelity may have also posed a concern, as the teachers in the treatment group
must consistently follow the treatment group procedure (as stated above) for implementing
between-classroom flexible grouping throughout the school year, whereas the comparison
group must not utilize this grouping method (Mertens, 2015). As a recently adopted ability
grouping method for the treatment group, implementation challenges may have presented
themselves throughout the year. The teachers utilized identical scoring methods for unit
pretests to limit differences in scoring, which could potentially affect students’ placement into
mathematics classes. A questionnaire was administered to participant teachers to ascertain
differences in teaching experiences, training, and differentiation techniques. Responses on the
teacher questionnaires could signal extraneous factors that could have potentially affected
students’ results on the STAR Math test and Self-Description Questionnaire I. In addition, the
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teachers had to be trusted to administer the student questionnaire properly. Specific directions
for teachers and students were provided to assist with fidelity in the instrument’s
administration.
Additionally, the use of convenience sampling may have affected the generalizability of
the research findings (Mertens, 2015). The large sample size assisted in diminishing this effect
(Patten, 2011). However, parental consent, child assent, and a high response rate were required
to ensure a large sample size for each group (Orcher, 2007). Teachers were asked to notify and
remind parents about completing the parental consent forms via newsletters and emails to
increase the response rates. Table 7 summarizes the limitations of the study and the attempts to
minimize these limitations.
Summary
This quasi-experimental study supported a quantitative design. Participants included
fourth- and fifth-grade students from three schools within a suburban Chicago school district.
Data from the STAR Math standardized achievement tests were collected in the fall, winter,
and spring to ascertain students’ mathematical concept improvement. The School Subjects and
Mathematics subscales of the Self-Description Questionnaire I were administered in the spring
to measure students’ academic self-concepts. Statistical analyses were employed to compare
results between the treatment group, utilizing between-classroom flexible grouping, and the
comparison group, not using between-classroom flexible grouping. Data related to student
ability levels and mathematics self-concepts were also explored. Chapter 4 delineates the
quantitative results of this study.
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Table 7
Limitations of the Study and Attempts to Minimize Limitations
Overall Study
Limitation
Attempt to Minimize Limitation
Convenience sampling affected generalizability -Used a large sample size of approximately
of the findings (Mertens, 2015)
140 participants for each group (Patten,
2011)
-Encouraged participant teachers to notify and
remind parents about signing parental
consent forms to ensure a large sample
size
Treatment fidelity for implementation of
Used identical scoring guides for unit pretests
between-classroom flexible grouping by the
to limit inaccurate student placements into
treatment group (Mertens, 2015)
mathematics classrooms
Differences in teachers’ experiences and use of Disseminated teacher questionnaires to
other differentiation techniques
determine these extraneous factors
STAR Math Test
Limitation
Attempt to Minimize Limitation
Maturation of students between test sessions
Compared improvement means between the
(Mertens, 2015)
treatment and comparison groups
(Gravetter & Wallnau, 2014)
Fall scores (pretests) may differ between
-Utilized a nonequivalent control group design
treatment and comparison groups
(Mertens, 2015)
-Lessened differences by controlling variables
between groups (i.e., demographics,
school district, math program)
-Analyzed data using an ANCOVA
Students’ efforts during test sessions
Requested students give their best effort
Self-Description Questionnaire I
Limitation
Attempt to Minimize Limitation
Students’ truthfulness in responses
-Communicated confidentiality of responses in
questionnaire directions (Marsh et al.,
1983)
Students’ abilities to understand questionnaire
-Wigfield et al. (1990) determined young
items
students are able to differentiate between
self-concepts in various contexts.
-Directions and questionnaire items were read
aloud to students (Marsh et al., 1983).
-Communicated students’ abilities to ask
questions of the teacher within directions
(Marsh et al., 1983)
-Marsh et al. (1981) determined high
construct validity in responses to
questionnaire items for this instrument.

	
  

CHAPTER 4
RESULTS OF DATA ANALYSES
This chapter highlights the results of the statistical data analyses of this study. The
purpose of this study was to examine the effects of between-classroom flexible grouping on
intermediate elementary students’ mathematical concept improvement and academic selfconcepts. Participant data and instrumentation information is addressed. Results of the data
analyses are organized by research question. Results are then summarized at the close of this
chapter.
Participant Data
Students at the fourth- and/or fifth-grade levels within three school buildings of District
33 were offered participation in this study. Data from students with signed parental consent
and child assent forms were gathered from three STAR Math testing sessions and two subscales
of the Self-Description Questionnaire I. Student data were removed from the study if a child
was absent from one or more testing sessions and/or if the child did not complete the
questionnaire. Since students identified as gifted within District 33 participated in a program,
which involved between-classroom grouping for mathematics with a gifted education teacher
without the possibility of flexible grouping, students identified as gifted in mathematics were
also removed from the study.
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Students in the treatment group participated in between-classroom flexible grouping in
mathematics from September to May of the 2015-2016 school year. Students in the
comparison group did not participate in between-classroom grouping during the 2015-2016
school year. These students were instructed by their homeroom teachers for mathematics.
Edgar Elementary’s (treatment group) 99 fourth graders returned 88 consent forms for
an 89% response rate. Six students at Edgar were removed from the study due to a lack of
complete data, while 17 students were excluded for participation in the gifted program. A total
of 65 fourth graders were included from Edgar. Twenty high-ability students, 31 averageability students, and 14 low-ability students were included, based on mathematics ability level
designations by their classroom teachers. Taylor Elementary’s (treatment group) 108 fifthgrade students completed 97 consent forms for a 90% response rate. Six students at Taylor
were eliminated from the study for insufficient data, and 16 gifted students were omitted.
Thus, data from 75 Taylor students were utilized in this study. Student ability levels were
classified as 24 high-ability, 41 average-ability, and 10 low-ability for mathematics.
Cooper Elementary’s (comparison group) 132 fourth-grade students returned 96 consent
forms for a 73% response rate. Three students were removed for lack of data, and 16 gifted
students were excluded. A total of 77 fourth-grade students from Cooper were included in the
study, with 26 designated as high-ability, 47 average-ability, and 4 low-ability students. With a
65% response rate, Cooper’s 127 fifth-grade students completed 83 consent forms. Two
students had incomplete data while 16 fifth graders were eliminated due to participation in the
gifted program. Data from 65 fifth-grade students from Cooper were utilized within the
research. Twenty-three students were classified as high ability, 34 students were average
ability, and six were low ability.
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Overall, data from 282 students were included in this study. The treatment group
constituted 140 students and the comparison group included 142 students. One hundred fortytwo fourth graders and 140 fifth graders participated in the study. Table 8 summarizes the
participants in the study.

Table 8
Students Included in the Study
Student Groups:
Consent Forms
Distributed
Consent Forms Returned
Response Rate
Students Removed for
Incomplete Data
Gifted Students Removed
Students Utilized in Study

Total 4th Grade
Participants:
Total 5th Grade
Participants:
Total Treatment Group:
Total Comparison Group:
Total Students in Study:

Edgar 4th

Cooper 4th

Taylor 5th

Cooper 5th

99
88
89%

132
96
73%

108
97
90%

127
83
65%

6
17
65

3
16
77

6
16
75

2
16
65

142
140
140
142
282
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Instrumentation
STAR Math Test
District 33 administered the STAR Math standardized test three times during the 20152016 school year. The fall testing session occurred throughout the last day of August and the
first week of September. All winter testing took place in mid-January. Spring tests were
administered during the last week of April.
The STAR Math test produced several data points for each student. This standardized
test report displayed a scaled score, national percentile rank, and grade-level equivalent for
each testing session and a student growth percentage (SGP) when more than one testing session
had been conducted. For the purposes of this research, the students’ scaled scores and SGP
ratings were utilized. Since Research Question #1 referred to “mathematical concept
improvement,” scaled scores and SGP ratings were the results most aligned with improvement.
The rationale for this decision related to the highest values available for the national percentile
ranks and grade-level equivalent measures. The highest national percentile rank allowable was
99th percentile. Since some students began at the 99th percentile, mathematics improvement
could not be ascertained even if growth was achieved. Similarly, STAR Math’s grade-level
equivalent was limited to three grade levels above the student’s current grade level in school.
Thus, the highest grade-level equivalent for a fourth-grade student was >7, and the highest
grade level displayed for a fifth-grade student was >8. Therefore, overall student improvement
could not be determined from the capped grade-level equivalent, as some students began the
school year at this maximum level and others may have been able to surpass this level if the
testing program allowed for further advancement.
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Thus, scaled scores and SGP data were utilized for the purposes of this research. Scaled
scores referred to a unique number scale created by Renaissance Learning to rate students and
demonstrate changes in student scores. Scaled scores produced a number with no maximum, so
the students were able to fully demonstrate their mathematical concept improvement with this
score. The SGP compared student improvement to others in the nation who earned the same
initial national percentile rank. For example, the score improvement of a student at the 50th
percentile during the fall testing session was compared to other students across the country at
the 50th percentile in the fall. Their SGP acknowledged what percent of the students at the
same initial percentage rank he/she outperformed. To clarify, if the previous student earned an
SGP ranking of 87% in the spring, then the student improved more than 87% of the students at
the 50th percentile rank in the fall. The maximum SGP was 99%, since students are only able to
perform better than 99% of others.
Self-Description Questionnaire I
Two subscales of the Self-Description Questionnaire I (Marsh et al., 1983) were utilized
within this study (Appendix C). The School Subjects subscale was incorporated to ascertain
students’ general academic self-concepts, and the Mathematics subscale was utilized to
determine students’ mathematics self-concepts. All questionnaires were administered between
April 19 and April 27 of 2016. Upon completion of the questionnaires by students, teachers
indicated students’ mathematical ability levels for a majority of the school year. Student
responses were entered into IBM’s SPSS Statistics version 22 software for analysis. Reverse
scoring was utilized for questions 4, 7, 14, and 17, due to their negatively worded statements.
Appendix H details reverse scoring information. Single-answer responses were not included in
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the results if the child inadvertently marked more than one answer to a question or failed to
mark an answer to a question. All accurately indicated answers were included from each
student.
Teacher Questionnaires
All classroom teachers of the students participating in the study completed the teacher
consent forms and teacher questionnaires. One fourth-grade teacher at Edgar Elementary took
a seven-week leave of absence during the school year. She was replaced with a single
substitute teacher for the duration of her leave. One fifth-grade classroom at Cooper
Elementary employed a team teaching model with a general education teacher and special
education teacher instructing the class concurrently for the entire school year. All other
mathematics classrooms were instructed by singular classroom teachers.
The teacher questionnaires revealed similarities and differences among teacher groups.
Table 9 delineates teacher demographic information related to teaching degrees and years of
teaching experience. Use of within-class flexible grouping for instruction during this school
year is also included.
Overall, teacher demographic information and utilization of within-class flexible
grouping were similar across groups. Cooper’s fifth-grade teachers had the lowest average
teaching experience (6.2 years) and the fewest average years teaching fifth grade (1.8 years).
Cooper’s fourth-grade teachers had the greatest average teaching experience (13 years), while
Taylor’s fifth-grade teachers had the greatest years teaching fifth grade (7 years). All teachers
had taught the My Math program for one to three years. All fourth-grade teachers at Edgar
Elementary indicated it was their first year implementing between-classroom flexible grouping.
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All fifth-grade teachers at Taylor Elementary reported utilizing between-classroom flexible
grouping for two or three years. On average, all subgroups indicated they utilized within-class
grouping methods “often” during the school year for mathematics instruction. In addition, no
teachers involved in the study possessed a degree in mathematics or mathematics education.
Only one teacher (Cooper 5th) had attained a middle school mathematics endorsement. Edgar’s
fourth-grade teachers all possessed master’s degrees.

Table 9
Teacher Questionnaire Results
Teacher Information:
Number of teachers in grade
level
Number of teachers with
elementary teaching degrees
Number of teachers with
master's degrees
Average years of teaching
experience
Average years teaching
current grade level
Average of extent withinclass flexible grouping was
used for math

Edgar 4th
(Treatment)

Cooper 4th
(Comparison)

Taylor 5th
(Treatment)

Cooper 5th
(Comparison)

4+1
substitute

5

4

6 (1 teamtaught class)

5

5

4

6

5

3

3

2

8.4

13

9.3

6.2

5

5

7

1.8

4 (Often)

4.2 (Often)

4.3 (Often)

4 (Often)

Types of training and differentiation techniques utilized in the classroom were also
similar across groups. Eleven of the teachers involved in the study reported receiving
professional development in mathematics instruction, while five teachers indicated they had
received no mathematics instruction training. Taylor’s fifth-grade teachers reported the least
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mathematics instruction training. Fewer teachers had received training in the implementation
of ability grouping in the classroom. Only eight teachers had received training in this realm.
Approximately half of the teachers at Cooper Elementary reported receiving ability grouping
training, which was more than the treatment schools. For differentiation within the classroom,
using small groups and incorporating My Math’s reteach and enrichment pages were the most
commonly utilized techniques.
Preliminary Analyses
Initial data analyses revealed means and standard deviations of all subgroups, as well as
correlations between mathematical ability levels and mathematics self-concepts. Descriptive
statistics were calculated from the STAR Math test, the School Subjects subscale of the SelfDescription Questionnaire I, and the Mathematics subscale of the Self-Description
Questionnaire I for the treatment and comparison groups at each grade level. These results
were utilized to test the hypothesis for each research question. Table 10 provides a snapshot of
the overall descriptive statistics’ results from these instruments.
The descriptive statistics in Table 10 display an overall view of the key data points from
this study. The scaled score improvement on the STAR Math test was greater for the treatment
group in fourth grade and when fourth and fifth grades were combined, whereas scaled score
improvement was greater for the comparison group in fifth grade. Likewise, after a year of
implementation, academic self-concepts were higher for the treatment group in fourth grade
and when fourth and fifth grades were combined. The comparison group exhibited higher
academic self-concepts at the fifth-grade level. In contrast, mathematics self-concepts were
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Table 10

Fall STAR Math SD

Spring STAR Math Mean

Spring STAR Math SD

Mean Score Improvement

Academic Self-Concepts Mean

Academic Self-Concepts SD

Mathematics Self-Concepts Mean

Mathematics Self-Concepts SD

School/
Grade
Edgar 4th
(Treatment)
Cooper 4th
(Comparison)
Taylor 5th
(Treatment)
Cooper 5th
(Comparison)
Entire
Treatment
Entire
Comparison

Fall STAR Math Mean

Means and Standard Deviations for Grade-Level Subgroups on the STAR Math Test and
Subscales of the Self-Description Questionnaire I

626

74

724

79

98

3.99

0.66

4.26

0.78

645

51

730

57

85

3.75

0.57

4.17

0.73

715

66

795

69

81

3.69

0.61

4.09

0.77

715

71

800

55

85

3.81

0.59

4.06

0.83

674

82

762

82

88

3.83

0.65

4.17

0.78

677

70

762

66

85

3.78

0.58

4.12

0.77
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higher for the treatment group in fourth grade, fifth grade, and when fourth and fifth grades
were combined.
To elicit more specific information for Research Questions #1 and #4, data was
disaggregated by ability level for the treatment group. These data allow for comparisons
between ability levels to garner information about the value of between-classroom flexible
grouping in mathematics for a variety of students. Table 11 summarizes the scaled score
improvement means and mathematics self-concept means for each ability level in each
subgroup.

Table 11
Means for Each Ability Level in the Treatment Group on the STAR Math Test and
Mathematics Subscale on the Self-Description Questionnaire I

Treatment
Group
Grade
Levels
4th
4th
4th
5th
5th
5th
Combined
4th & 5th
Combined
4th & 5th
Combined
4th & 5th

Ability
Level
High
Average
Low
High
Average
Low

Mean for
Number
Mean for
Mathematics
of
Scaled Score
SelfStudents Improvement
Concepts
20
108
4.38
31
95
4.33
14
88
3.94
24
81
4.52
41
83
3.85
10
67
4.00

High

44

93

4.46

Average

72

88

4.06

Low

24

80

3.97
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The data shown in Table 11 reveal similarities and differences among mathematical
ability levels, depending on grade level. High-ability students achieved the highest scaled
score improvement in fourth grade and when fourth and fifth grades were combined. However,
average-ability students attained the highest scaled score improvement at the fifth-grade level.
The high-ability students reported the highest mathematics self-concepts at all grade levels.
The low-ability students conveyed the lowest mathematics self-concepts at the fourth-grade
level and when fourth and fifth grades were combined. The average-ability students reported
the lowest mathematics self-concepts in fifth grade.
A Pearson coefficient correlation was conducted to determine the correlations among
mathematical ability levels when considering mathematics self-concepts. These correlational
data verified whether the results of this study support or refute the assertions of the Big-FishLittle-Pond Effect (Marsh, 1987), which suggests a positive correlation exists between these
variables when between-classroom grouping methods are implemented. Positive correlations
were evident for all subgroups, with strengths ranging from very weak to moderate. Table 12
displays the correlational data for Research Question #4.
Research Question 1: Mathematical Concept Improvement
What is the difference in mathematical concept improvement between intermediate
elementary students educated using between-classroom flexible grouping and those not
educated with this grouping method?
𝐻! :   There is no difference in mathematical concept improvement between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.

𝐻! :   There is a difference in mathematical concept improvement between
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intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.

Table 12
Correlations Between Mathematical Ability Levels and Mathematics Self-Concepts
by Grade Level

School/Grade
Edgar 4th
(Treatment)
Cooper 4th
(Comparison)
Taylor 5th
(Treatment)
Cooper 5th
(Comparison)
Entire
Treatment
Entire
Comparison

Pearson
Correlation

Correlation
Strength

+0.19

very weak

+0.29

weak

+0.30

weak

+0.46

moderate

+0.24

weak

+0.38

weak

Fourth Grade
STAR Math Scaled Scores
Residuals are utilized to determine whether the data align with the predicted values for
the dependent variable. In this case, the dependent variable was the students’ fall STAR Math
scaled scores. Since the fall score constitutes the pretest data for this study, it was important
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for the residuals to follow a normal distribution. Otherwise, the data may be skewed, affecting
the comparison of the scaled score improvement between the treatment and comparison groups.
At the fourth-grade level for this study, the residuals appear normal for the fall scaled scores for
both Edgar Elementary (treatment group) and Cooper Elementary (comparison group),
indicating skewed data is not a concern. See Figures 4 and 5 below.

Figure 4.

Normal curve distribution for Edgar Elementary’s fourth-grade fall STAR
Math scaled scores (n = 65). The x-axis highlights the students’ individual
scaled scores, which displays scores somewhat above average overall (mean
national percentile rank = 66%; average would indicate 50%). The y-axis
portrays the expected normal value based on the scores.

STAR Math data at the fourth-grade level revealed a slight advantage when utilizing
between-classroom flexible grouping. The treatment group (n = 65) earned a fall mean scaled
score of 626 (sd = 74) and a spring mean scaled score of 724 (sd = 79) for an overall
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mathematical concept improvement of 98 points (sd = 44). The mathematical concept
improvement scores were statistically significant (p < .001/two-tailed). The effect size was
large with Cohen’s d = 1.27, and the percentage of variance accounted for was 29% (𝑟 ! =
0.29).

Figure 5.

Normal curve distribution for Cooper Elementary’s fourth-grade fall STAR
Math scaled scores (n = 77). The x-axis highlights the students’ individual
scaled scores, which displays scores above average overall (mean national
percentile rank = 74%; average would indicate 50%). The y-axis portrays the
expected normal value based on the scores.

The comparison group (n = 77) attained a fall mean scaled score of 645 (sd = 51) and a
spring mean scaled score of 730 (sd = 57) for a statistically significant improvement (p <
.001/two-tailed) of 85 points (sd = 41). The effect size was small with Cohen’s d = 0.16, and
the percentage of variance accounted for was 1% (𝑟 ! = 0.01). Consequently, the treatment
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group increased approximately 13 more points on the STAR Math test than the comparison
group. Table 13 summarizes the data for both groups for the fall testing session (pretest) and
the spring testing session (posttest) while Figure 6 displays each group’s mean scaled scores for
all three testing sessions (fall, winter, and spring).

Table 13
Fourth Grade’s STAR Mean Scaled Scores

School/Grade
Edgar 4th
(Treatment)
Cooper 4th
(Comparison)

Fall
Mean

Fall
SD

Spring
Mean

Spring
SD

Mean Score
Improvement

626

74

724

79

98

645

51

730

57

85

Since the treatment and comparison groups achieved different initial fall (pretest) STAR
Math scores, an analysis of covariance (ANCOVA) was performed to determine if the
difference in mean score improvement was significant between the treatment and comparison
groups. An ANCOVA accounts for differences in starting values to allow for a fair comparison
due to a leveling of initial scores. Since the treatment group’s mean scaled score was lower on
the fall STAR Math test, this mean difference could be attributed to the higher improvement in
the spring. However, the results of the ANCOVA determined the treatment group still
improved an average of 10 points more than the comparison group on the spring STAR Math
test even when the initial mean differences were taken into account. Nonetheless, a greater
improvement of 10 points by the treatment group was not considered a significant difference,
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F(1, 139) = 1.97, p = .16. In sum, although the treatment group demonstrated a higher
mathematical concept improvement of 10 points, the mean difference was not significant, and
the results failed to reject the null hypothesis. Figure 7 displays the maximums, minimums,
and interquartile ranges for each group.
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Fourth-grade STAR Math mean scaled scores by testing session.

STAR Math SGP
The student growth percentage (SGP) differed slightly between the treatment and
comparison groups at the fourth-grade level. The results of an analysis of variance (ANOVA)
showed the treatment group’s SGP mean was 61% (sd = 26), indicating 61% of these students
improved more than others at their same score level in the fall nationally. The comparison
group’s SGP mean was 55% (sd = 25), signifying 55% improved more than similar-ability
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counterparts nationally. Although the treatment group had a 6% greater growth percentage, the
difference in means was not significant, F(1, 140) = 1.83, p = .18. Thus, there was not a great
enough mathematical concept improvement in the treatment group compared to the comparison
group for significance, and the SGP failed to reject the null hypothesis.

Figure 7.

Maximums, minimums, and interquartile ranges for scaled score improvement
of fourth-grade students on the STAR Math test.
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Fifth Grade
STAR Math Scaled Scores
In contrast to fourth grade, the STAR Math data uncovered a slight increase of scores
when between-classroom grouping was not used by the comparison group at the fifth-grade
level. The residuals appear normal for the fall scaled scores of both Taylor Elementary
(treatment group) and Cooper Elementary (comparison group). See Figures 8 and 9 below.

Figure 8.

Normal curve distribution for Taylor Elementary’s fifth-grade fall STAR Math
scaled scores (n = 75). The x-axis highlights the students’ individual scaled
scores, which displays scores above average overall (mean national percentile
rank = 72%; average would indicate 50%). The y-axis portrays the expected
normal value based on the scores.
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Taylor’s treatment group (n = 75) achieved a fall mean scaled score of 715 (sd = 66)
and a spring mean scaled score of 795 (sd = 69). These scores resulted in an overall
mathematical concept improvement of 81 points (sd = 50). Taylor’s mathematical concept
improvement was significant (p < .001/two-tailed) with a large effect size (Cohen’s d = 1.20).
The percentage of variance accounted for was 26% (𝑟 ! = 0.26).

Figure 9.

Normal curve distribution for Cooper Elementary’s fifth-grade fall STAR Math
scaled scores (n = 65). The x-axis highlights the students’ individual scaled
scores, which displays scores above average overall (mean national percentile
rank = 72%; average would indicate 50%). The y-axis portrays the expected
normal value based on the scores.

Cooper’s comparison group (n = 65) earned a fall mean scaled score of 715 (sd = 71)
and a spring mean scaled score of 800 (sd = 55) for an overall mathematical concept
improvement of 85 points (sd = 49). Cooper’s mathematical concept improvement was
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significant (p < .001/two-tailed). The effect size was large with Cohen’s d = 1.34 while the
percentage of variance accounted for was 31% (𝑟 ! = 0.31). These data reveal the comparison
group improved approximately four points more on the STAR Math test than the treatment
group. Table 14 summarizes the data for each group for the fall testing session (pretest) and the
spring testing session (posttest); Figure 10 highlights the mean scaled scores for both groups
during all three testing sessions (fall, winter, and spring).

Table 14
Fifth Grade’s STAR Mean Scaled Scores

School/Grade
Taylor 5th
(Treatment)
Cooper 5th
(Comparison)

Fall
Mean

Fall
SD

Spring
Mean

Spring
SD

Mean Score
Improvement

715

66

795

69

81

715

71

800

55

85

Although the fall mean scaled scores were almost identical, an ANCOVA was again
utilized to negate any effects of these mean differences. The ANCOVA results showed the
comparison group scored an average of five points higher on the spring test than the treatment
group. However, this mathematical concept improvement was not significant, F(1, 137) = .44,
p = .51. In summation, the comparison group attained a higher mathematical concept
improvement of approximately five points, but this mean difference was not significant. As a
result, the fifth-grade scaled scores failed to reject the null hypothesis. Figure 11 showcases the
maximums, minimums, and interquartile ranges for the treatment and comparison groups.
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Fifth-grade STAR Math mean scaled scores by testing session.

STAR Math SGP
At the fifth-grade level, students’ SGP ratings displayed a slight difference between the
treatment and comparison groups. The ANOVA revealed a mean of 62% (sd = 28) for the
treatment group and a mean of 64% (sd = 25) for the comparison group. Thus, 62% of the
treatment group met their individual mathematical concept improvement goals while
approximately 64% of the comparison group met their goals. This 2% difference in
improvement was not significant, F(1, 138) = .21, p = .65. As a result, the difference in
mathematical concept improvement between the treatment and comparison groups was too
slight for significance, and the SGP at the fifth-grade level failed to reject the null hypothesis.
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Figure 11.

Maximums, minimums, and interquartile ranges for scaled score improvement
of fifth-grade students on the STAR Math test.

Fourth and Fifth Grades Combined
STAR Math Scaled Scores
When the fourth and fifth grades were combined, the STAR Math data displayed a very
slight advantage for the treatment group. The treatment group (n = 140) attained a fall mean
scaled score of 674 (sd = 82) and a spring mean scaled score of 762 (sd = 82). These data
resulted in an overall mean improvement of 88 points (sd = 48). This mathematical concept
improvement was highly significant (p < .001) with a large effect size (Cohen’s d = 1.08). The
percentage of variance accounted for was 23% (𝑟 ! = 0.23).
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The comparison group (n = 142) earned a fall mean scaled score of 677 (sd = 70) and a
spring mean scaled score of 762 (sd = 66) for a mean improvement of 85 points (sd = 45). The
comparison group’s mathematical concept improvement was also highly significant (p < .001).
The effect size was large with Cohen’s d = 1.25 while the percentage of variance accounted for
was 28% (𝑟 ! = 0.28). Therefore, the treatment group’s mathematical concept improvement
was approximately three points greater than the comparison group. Table 15 summarizes these
data for the fall testing session (pretest) and spring testing session (posttest). Figure 12 reveals
the mean scaled scores for all three testing sessions (fall, winter, and spring) of the treatment
and comparison groups.

Table 15
Fourth and Fifth Grades’ Combined STAR Math Scaled Scores

Group
Treatment
Comparison

Fall
Mean
674
677

Fall
SD
82
70

Spring
Mean
762
762

Spring
SD
82
66

Mean Score
Improvement
88
85

To alleviate the slight differences in fall mean scaled scores, an ANCOVA was
performed to ascertain more accurate mean differences. When data was adjusted for this
improvement difference, the ANCOVA resulted in the treatment group improving an average
of three more points on the spring STAR Math test than the comparison group. However, this
mean difference was not significant, F(1, 279) = .26, p = .61. Therefore, the difference in
mathematical concept improvement between the treatment and comparison groups was
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negligible, and the scaled scores failed to reject the null hypothesis. Figure 13 shows the
maximums, minimums, and interquartile ranges for the overall treatment and comparison
groups.
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Fourth and fifth grades’ combined STAR Math mean scaled scores by testing
session.

STAR Math SGP
The results of the ANOVA revealed a slight difference between the treatment and
comparison groups’ SGP ratings. The treatment group’s mean improvement was 61% (sd
=27). The comparison group’s mean improvement was 59% (sd = 25). Thus, the treatment
group’s mathematical concept improvement was approximately 2% more than the comparison
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group. This SGP difference was not significant, F(1, 280) = .54, p = .46. Therefore, the SGP
for fourth and fifth grades combined failed to reject the null hypothesis.

Figure 13.

Maximums, minimums, and interquartile ranges for scaled score improvement
of fourth- and fifth-grade students combined on the STAR Math test.

Summary
The results of the STAR Math data, related to Research Question #1, were fairly
consistent for all subgroups. The treatment and comparison groups at the fourth- and fifthgrade levels made significant mathematical concept improvement between the fall (pretest) and
spring (posttest) testing sessions. At the fourth-grade level, the treatment group’s mean scaled
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score improvement was approximately 10 points higher, and their SGP was approximately 6%
higher than the comparison group. However, neither of these improvement ratings was
statistically significant. At the fifth-grade level, contrasting results were obtained. The
comparison group’s mean scaled score improvement was approximately five points higher, and
their SGP was approximately 2% higher than the treatment group. Once again, neither result
was statistically significant. When the grade levels were combined, the treatment group
averaged three points higher for scaled score improvement, and their SGP was approximately
2% greater. No significance was found for either data set. Therefore, the data failed to reject
the null hypothesis in all cases, indicating there was no difference in mathematical concept
improvement between intermediate elementary students educated using between-classroom
flexible grouping and those not educated with this grouping method.
Research Question 2: General Academic Self-Concepts
What is the difference in general academic self-concepts between intermediate
elementary students educated using between-classroom flexible grouping and those not
educated with this grouping method?
𝐻! :   There is no difference in general academic self-concepts between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.
𝐻! :   There is a difference in general academic self-concepts between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.
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Item Correlations
A Pearson correlation was conducted to determine correlations between the 10 items on
the School Subjects subscale of the Self-Description Questionnaire I (SDQ). All items were
highly significant at the .01 alpha level (two-tailed), except “I hate all school subjects” and
“Work in school subjects is easy for me.” These two items were not significantly correlated (p
= 0.83). Table 16 displays the specific correlations among the items on the School Subjects
subscale.
Fourth Grade
A statistically significant difference existed between the fourth graders in the treatment
and comparison groups according to the School Subjects subscale of the SDQ. Due to the high
correlation among questionnaire items and the differences in sample sizes, a multivariate
analysis of variance (MANOVA) was conducted to determine the significance of this mean
difference. The results of the overall MANOVA were significant, F(2, 139) = 3.04, p = .05;
Wilks’ 𝜆 = 0.958, partial 𝜂! = .04. The results of the follow-up analysis of variance (ANOVA)
indicated F(1, 140) = 5.20, p < .05. Therefore, the difference in academic self-concepts
between the two groups was significant (p = .02) when sample sizes were considered.
The treatment group’s (n = 65) mean score for academic self-concepts was 3.99 (sd =
.66). The comparison group’s (n = 77) mean score for academic self-concepts was 3.75 (sd =
.57). Thus, the treatment group’s mean score was 0.24 points higher than the comparison
group when the MANOVA accounted for sample size differences. The effect size was small
(Cohen’s d = 0.38), and the percentage of variance accounted for was 4% (𝑟 ! = 0.04).
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Table 16

9. Work in all school
subjects is easy for me.

8. I look forward to all
school subjects.

7. I am bad at all school
subjects.*

6. I am interested in all
school subjects.

5. I learn things quickly
in all school subjects.

4. I hate all school
subjects.*

3. I get good grades in all
school subjects.

2. I enjoy doing work in
all school subjects.

SDQ Items
2. I enjoy
doing work in
all school
subjects.
3. I get good
grades in all
school
subjects.
4. I hate all
school
subjects.*
5. I learn
things quickly
in all school
subjects.
6. I am
interested in
all school
subjects.
7. I am bad at
all school
subjects.*
8. I look
forward to all
school
subjects.
9. Work in all
school
subjects is
easy for me.
10. I like all
school
subjects.

1. I am good at all school
subjects.

Correlation Matrix of Items on the School Subjects Subscale of
the Self-Description Questionnaire I

.298**

.606**

.231**

.189**

.450**

.193**

.410**

.245**

.415**

.248**

.311**

.651**

.243**

.472**

.347**

.475**

.264**

.552**

.399**

.422**

.312**

.215**

.569**

.245**

.504**

.375**

.590**

.311**

.565**

.301**

.534**

.104

.532**

.379**

.407**

.232**

.315**

.637**

.271**

.534**

.341**

.750**

.341**

.591**

*Negatively worded item was reverse-scored
**Correlation was statistically significant at the .01 level (two-tailed)
	
  

.336**
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Therefore, at the fourth-grade level, the use of between-classroom flexible grouping had a
statistically significant effect on students’ general academic self-concepts. The null hypothesis
for Research Question #2 was rejected at the fourth-grade level. Table 17 summarizes fourth
grade’s means and standard deviations for academic self-concepts.

Table 17
Fourth Grade’s Means and Standard Deviations on the School Subjects Subscale of
the Self-Description Questionnaire I

School/Grade
Edgar 4th
(Treatment)
Cooper 4th
(Comparison)

Academic
SelfConcepts
Mean

Academic
SelfConcepts
SD

3.99

0.66

3.75

0.57

Fifth Grade
The comparison group (n = 65) offered an advantage over the treatment group (n = 75)
for academic self-concepts, according to the School Subjects subscale of the SDQ when
administered at the fifth-grade level. However, the mean difference was not statistically
significant. A MANOVA was conducted to determine significance while adjusting for
differences in sample size. The MANOVA revealed results that were not significant, F(2, 135)
= 1.49, p = .23; Wilks’ 𝜆 = 0.978, partial 𝜂! = .02. Thus, the difference between the
comparison and treatment groups at the fifth-grade level was not significant (p = .29), and the
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data failed to reject the null hypothesis. Table 18 summarizes the means and standard
deviations at the fifth-grade level.

Table 18
Fifth Grade’s Means and Standard Deviations on the School Subjects Subscale of
the Self-Description Questionnaire I

School/Grade
Taylor 5th
(Treatment)
Cooper 5th
(Comparison)

Academic
SelfConcepts
Mean

Academic
SelfConcepts
SD

3.69

0.61

3.81

0.59

Fourth and Fifth Grades Combined
Using the School Subjects subscale of the SDQ, a slight difference existed between the
treatment (n = 140) and comparison groups (n = 142). A MANOVA was employed to ascertain
differences in the academic self-concept means between groups. The results of the overall
MANOVA were not significant, F(2, 277) = 0.28, p = .76; Wilks’ 𝜆 = 0.998, partial 𝜂! = .002.
Thus, the difference between the treatment and comparison groups for general academic selfconcepts was not significant (p = .45). These data failed to reject the null hypothesis. Table 19
summarizes the means and standard deviations when fourth and fifth grades were combined.
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Table 19
Fourth and Fifth Grades’ Means and Standard Deviations on the School Subjects Subscale of
the Self-Description Questionnaire I

School/Grade
Treatment
Comparison

Academic
SelfConcepts
Mean
3.83
3.78

Academic
SelfConcepts
SD
0.65
0.58

Summary
The effect of between-classroom flexible grouping on general academic selfconcepts differed depending on grade level. At the fourth-grade level, the treatment group
scored 0.24 points higher on the School Subjects subscale of the SDQ than the comparison
group. This mean difference was considered statistically significant (𝑝 =    .02, 𝛼 =    .05). In
contrast, at the fifth-grade level, the comparison group reported a 0.12 higher mean for general
academic self-concepts than the treatment group. After employing a MANOVA test, this
difference was adjusted to 0.11 points higher. These differences in academic self-concepts
were not statistically significant (𝑝 =    .29, 𝛼 =    .05). When fourth and fifth grades were
combined, the treatment group’s academic self-concept mean was 0.05 points higher than the
comparison group and 0.06 points higher when sample sizes were considered. This mean
difference was not statistically significant (𝑝 =    .45, 𝛼 =    .05). Therefore, data from the fourthgrade students rejected the null hypothesis, demonstrating there is a difference in general
academic self-concepts between fourth-grade students educated using between-classroom
flexible grouping and those not educated with this grouping method. On the other hand, data
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from the fifth-grade students and combined fourth- and fifth-grade students failed to reject the
null hypothesis. For these groups, there was no difference in general academic self-concepts
between intermediate elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
Research Question 3: Mathematics Self-Concepts
What is the difference in mathematics self-concepts between intermediate elementary
students educated using between-classroom flexible grouping and those not educated with this
grouping method?
𝐻! :   There is no difference in mathematics self-concepts between
intermediate elementary students educated using between-classroom flexible
grouping and those not educated with this grouping method.
𝐻! :   There is a difference in mathematics self-concepts between intermediate
elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method.
Item Correlations
A Pearson correlation was employed to ascertain correlations between the 10 items on
the Mathematics subscale of the Self-Description Questionnaire I (SDQ). All items were
highly significant at the .01 alpha level (two-tailed). Table 20 displays the specific correlations
among the items on the Mathematics subscale.
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Table 20

19. I like
math.
20. I learn
things quickly
in math.

19. I like math.

18. I am good at math.

17. I hate math.*

16. I enjoy doing work in
math.

15. I am interested in
math.

14. I am bad at math.*

13. I get good grades in
math.

12. I look forward to
math.

SDQ Items
12. I look
forward to
math.
13. I get good
grades in
math.
14. I am bad
at math.*
15. I am
interested in
math.
16. I enjoy
doing work in
math.
17. I hate
math.*
18. I am good
at math.

11. Work in math is easy
for me.

Correlation Matrix of Items on the Mathematics Subscale of
the Self-Description Questionnaire I

.529**
.515**

.285**

.582**

.509**

.499**

.499**

.801**

.283**

.537**

.492**

.754**

.279**

.534**

.759**

.450**

.741**

.228**

.554**

.718**

.700**

.719**

.497**

.640**

.704**

.489**

.520**

.475**

.483**

.819**

.283**

.540**

.811**

.752**

.766**

.487**

.656**

.485**

.451**

.601**

.472**

.557**

.437**

.643**

*Negatively worded item was reverse-scored
**Correlation was statistically significant at the .01 level (two-tailed)

.493**
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Fourth Grade
The results of the Mathematics subscale of the SDQ revealed a slight difference in
means between the treatment and comparison groups at the fourth-grade level. However, this
difference was not statistically significant. Since the Mathematics subscale items were highly
correlated and a difference in sample sizes existed, a multivariate analysis of variance
(MANOVA) was performed on the data. The results of the overall MANOVA were
significant, F(2, 139) = 3.04, p = .05; Wilks’ 𝜆 = 0.958, partial 𝜂! = .04. The results of the
follow-up ANOVA indicated F(1, 140) = 0.48, p > .05. The treatment group (n = 65) noted a
mean of 4.26 (sd = .78) for mathematics self-concepts, while the comparison group (n = 77)
reported a mean of 4.17 (sd = .73). The mean difference was 0.09 in favor of the treatment
group when sample sizes were accounted for but were not significantly different (p = .49). The
effect size was very small (Cohen’s d = 0.12), and the percentage of variance accounted for was
less than 1% (𝑟 ! = 0.003). Thus, these data failed to reject the null hypothesis at the fourthgrade level for mathematics self-concepts. Table 21 notes the mean and standard deviation
data.
Fifth Grade
An incredibly small difference in mean scores for mathematics self-concepts existed at
the fifth-grade level between the treatment group (n = 75) and the comparison group (n = 63).
However, a MANOVA was conducted to account for sample size differences, but the results
were not significant, F(2, 135) = 1.49, p = .23; Wilks’ 𝜆 = 0.978, partial 𝜂! = .02. Therefore,
there was not a statistically significant difference between groups (p = .85), and the data for
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mathematics self-concepts failed to reject the null hypothesis at the fifth-grade level. Table 22
highlights mean and standard deviation data.

Table 21
Fourth Grade’s Means and Standard Deviations on the Mathematics Subscale of
the Self-Description Questionnaire I
Mathematics
SelfMathematics
Concepts
SelfSchool/Grade
Mean
Concepts SD
Edgar 4th
(Treatment)
4.26
0.78
th
Cooper 4
(Comparison)
4.17
0.73

Fourth and Fifth Grades Combined
The treatment group (n = 140) reported a slightly higher mean on the Mathematics
subscale of the SDQ than the comparison group (n = 140). The results of the overall
MANOVA were not significant, F(2, 277) = 0.28, p = .76; Wilks’ 𝜆 = 0.998, partial 𝜂! = .002.
Thus, a statistically significant difference between groups was not determined (p = .63), and the
data failed to reject the null hypothesis when the fourth- and fifth-grade students were
combined. Table 23 reports the means and standard deviations of the overall treatment and
comparison groups.
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Table 22
Fifth Grade’s Means and Standard Deviations on the Mathematics Subscale of
the Self-Description Questionnaire I
Mathematics
SelfMathematics
Concepts
SelfSchool/Grade
Mean
Concepts SD
Taylor 5th
(Treatment)
4.09
0.77
Cooper 5th
(Comparison)
4.06
0.83

Table 23
Fourth and Fifth Grades’ Means and Standard Deviations on the Mathematics Subscale of
the Self-Description Questionnaire I
Mathematics
SelfMathematics
Concepts
SelfSchool/Grade
Mean
Concepts SD
Treatment
4.17
0.78
Comparison
4.12
0.77
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Summary
Data from the Mathematics subscale of the SDQ was fairly consistent across all
subgroups, with no statistical significance evident. The treatment group’s mean for
mathematics self-concepts was 0.09 higher than the comparison group at the fourth-grade level.
This mean difference was not significant (p = .49). In addition, the fifth-grade treatment
group’s mean was 0.02 higher than the comparison group. No significance was found (p =
.85). Similarly, the overall treatment group had a 0.04 higher mean than the comparison group
for mathematics self-concepts. Statistical significance was not attained (p = .63). Therefore,
no statistical significance was evident in regard to mathematics self-concepts between the
treatment and comparison groups. The data failed to reject the null hypothesis, and there was
no difference in mathematics self-concepts between intermediate elementary students educated
using between-classroom flexible grouping and those not educated with this grouping method.
Research Question 4: Mathematical Ability Levels
What is the relationship between students’ mathematical ability levels and mathematics
self-concepts among intermediate elementary students educated using between-classroom
flexible grouping methods?
𝐻! :   There is no correlation between students’ mathematical ability levels and
mathematics self-concepts.
𝐻! :   There is a positive correlation between students’ mathematical ability
levels and mathematics self-concepts.
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In order to confirm the assertions of the Big-Fish-Little-Pond Effect and accept or reject
the null hypothesis for this research question, Pearson correlations were conducted.
Additionally, the tenets of the BFLPE suggest a narrower range of scores exist when betweenclassroom grouping methods are implemented; thus, ranges of mean scores were determined
for each group. Finally, to compare the results between the treatment and comparison groups,
means and standard deviations were calculated for all subgroups.
Fourth Grade
Treatment Group
A very weak, positive correlation existed between mathematical ability levels and
mathematics self-concepts among fourth-grade students at Edgar Elementary using betweenclassroom flexible grouping. The file was split and an analysis of variance (ANOVA) was
conducted on the treatment group’s mathematics self-concepts data. No statistical significance
across ability levels was indicated, with F(2, 62) = 1.54, p > .05. Table 24 summarizes the
sample sizes, means, and standard deviations for each ability level.
The high-ability and average-ability students’ mean scores were more similar than the
low-ability students’ mean score. The overall mean difference between the highest scoring
ability level (high ability) and the lowest scoring ability level (low ability) was 0.44. A very
weak, positive correlation existed between mathematical ability levels and mathematics selfconcepts at the fourth-grade level, with no significance indicated, r(63) = +0.19, p = .13, twotailed. Therefore, the null hypothesis was rejected. Figure 14 highlights this information.
Within Figure 14, each point represents a student’s individual mean for mathematics self-
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concepts within their designated mathematical ability level (columns). The dotted line
indicates the overall mean for mathematics self-concepts for all fourth-grade students at each
mathematical ability level designation.

Table 24
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for Edgar Elementary’s Fourth Graders

Ability
Number of
Level
Students
High
20
Average
31
Low
14
*n = 65

Mean for
Mathematics
SelfConcepts
4.38
4.33
3.94

SD for
Mathematics
SelfConcepts
.73
.61
1.09

Comparison Group
Similarly, a weak, positive correlation existed among all ability levels in fourth grade at
Cooper Elementary, which was not using between-classroom flexible grouping. Significance
was indicated for the correlation, r(75) = +0.29, p = .011, two-tailed. The file was split and an
ANOVA was conducted for the comparison group’s Mathematics subscale results on the SDQ.
The data was statistically significant, F(2, 74) = 5.06, p =.01. Post hoc analysis using the
Scheffé post hoc criterion for significance indicated a significant difference (p = .01) between
the high-ability (n = 26, m = 4.52, sd = .40) and average-ability students (n = 47, m = 3.98, sd =
.79) for mathematics self-concepts. No statistical significance was noted between the high-
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ability and low-ability students (n = 4, m = 4.20, sd = .94) or between the average-ability and
low-ability students, with p = .69 and p = .83, respectively. The low-ability and average-ability
students’ mathematics self-concepts were more similar among Cooper Elementary’s fourth
graders. The range of scores between the highest (high-ability) and lowest (average-ability)
scoring ability levels was 0.54. Table 25 summarizes the data for each ability level at Cooper
Elementary in fourth grade.

Figure 14.
Scatterplot of mathematics self-concepts by ability level for Edgar Elementary’s
fourth-grade students.

Fifth Grade
Treatment Group
A weak, positive correlation was evident between mathematical ability levels and
mathematics self-concepts among fifth-grade students at Taylor Elementary using betweenclassroom flexible grouping. The file was split and an ANOVA was conducted on the
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treatment group’s Mathematics subscale data from the SDQ. Statistical significance was
evident, F(2, 72) = 6.59, p < .05. Post hoc analysis employing the Scheffé post hoc criterion
for significance revealed a significant difference (p = .003) between the high-ability (n = 24, m
= 4.52, sd = .46) and average-ability (n = 41, m = 3.85, sd = .84) students. No statistical
significance was determined between the high-ability and low-ability (n = 10, m = 4.00, sd =
.64) students or the average-ability and low-ability students, with p = .17 and p = .85,
respectively. Table 26 displays these findings.

Table 25
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for Cooper Elementary’s Fourth Graders

Ability
Level
High
Average
Low
*n = 77

Number of
Students
26
47
4

Mean for
Mathematics
SelfConcepts
4.52
3.98
4.20

SD for
Mathematics
SelfConcepts
.40
.79
.94

A mean difference of 0.67 existed between the average-ability and high-ability students’
mathematics self-concepts. Therefore, there was a greater difference between the high-ability
and average-ability students’ mean scores than the high-ability and low-ability students’ mean
scores. A weak, positive correlation was apparent between mathematical ability levels and
mathematics self-concepts among fifth-grade students with significance indicated, r(73) =
+0.30, p = .001, two-tailed. The data rejected the null hypothesis. Figure 15 displays this
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phenomenon with points displaying individual mean scores for mathematics self-concepts,
columns indicating mathematical ability levels, and dotted lines representing the overall mean
scores for all students at each ability level designation.

Table 26
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for Taylor Elementary’s Fifth Graders

Ability
Number of
Level
Students
High
24
Average
41
Low
10
*n = 75

Mean for
Mathematics
SelfConcepts
4.52
3.85
4.00

SD for
Mathematics
SelfConcepts
.46
.84
.64

Comparison Group
A moderate, positive correlation was apparent across mathematical ability levels among
fifth-grade students at Cooper Elementary. Statistical significance was attained, r(61) = +0.46,
p < .001, two-tailed. An ANOVA was also employed using the Mathematics subscale data
from the SDQ. Statistical significance was attained, F(2, 60) = 8.54, p = .001. Scheffé post
hoc criterion for significance was utilized and revealed a significant difference (p = .003)
between high-ability (n = 23, m = 4.55, sd = .53) and average-ability (n = 34, m = 3.83, sd =
.83) students. Statistical significance (p = .01) was also evident between high-ability and lowability (n = 6, m = 3.48, sd = .88) students. However, no significance (p = .58) was evident
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between the average-ability and low-ability students. The average-ability and low-ability
students’ mathematics self-concepts were more similar among Cooper Elementary’s fifth
graders. A mean difference of 1.07 existed between the highest (high-ability) and lowest (lowability) scoring ability levels. Table 27 displays these data points.

Figure 15.

Scatterplot of mathematics self-concepts by ability level for Taylor
Elementary’s fifth-grade students.

Fourth and Fifth Grades Combined
Treatment Group
A weak, positive correlation was observed among mathematical ability levels and
mathematics self-concepts within the treatment group utilizing between-classroom flexible
grouping. A split-file ANOVA was conducted to compare the mathematics self-concepts of the
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entire treatment group. The findings were significant, F(2, 137) = 4.78, p < .05. Scheffé post
hoc criterion for significance was employed and exposed a significant difference (p = .03)
between high-ability (n = 44, m = 4.46, sd = .59) and average-ability (n = 72, m = 4.06, sd =
.78) students. A significant difference (p = .04) was also indicated between high-ability and
low-ability (n = 24, m = 3.97, sd = .91) students. Table 28 shows these data.

Table 27
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for Cooper Elementary’s Fifth Graders

Ability
Level
High
Average
Low
*n = 63

Number of
Students
23
34
6

Mean for
Mathematics
SelfConcepts
4.55
3.83
3.48

SD for
Mathematics
SelfConcepts
.53
.83
.88

The average-ability and low-ability students’ mean scores were more closely aligned
than the high-ability students’ mean score. A mean difference of 0.49 separated the highest
scoring (high ability) and lowest scoring (low ability) ability levels. A weak, positive
correlation was evident between mathematical ability levels and mathematics self-concepts
when utilizing between-classroom flexible grouping with significance indicated, r(138) =
+0.24, p = .004, two-tailed. Thus, the data rejected the null hypothesis. Figure 16 displays this
information. Each point represents an individual student’s mean for mathematics self-concepts,
the columns indicate the mathematical ability level designations, and the dotted lines display
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the overall means of all students in the treatment group for mathematics self-concepts by ability
level.

Table 28
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for the Treatment Group

Ability
Number of
Level
Students
High
44
Average
72
Low
24
*n = 140

Mean for
Mathematics
SelfConcepts
4.46
4.06
3.97

SD for
Mathematics
SelfConcepts
.59
.78
.91

Comparison Group
A weak, positive correlation was found among mathematics self-concepts and
mathematical ability levels for the entire comparison group. This correlation was highly
significant, r(138) = +0.38, p < .001, two-tailed. A split-file ANOVA was also utilized with
statistically significant results, F(2, 137) = 12.68, p < .001. Post hoc analysis using the Scheffé
post hoc criterion for significance revealed a significant difference (p < .001) between highability (n = 49, m = 4.54, sd = .46) and average-ability (n = 81, m = 3.92, sd = .81) students.
Statistical significance (p = .01) was also attained between the high-ability and low-ability (n =
10, m = 3.77, sd = .93) students. No statistical significance (p = .83) was determined between
the average-ability and low-ability students. Thus, the average-ability and low-ability students’
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mathematics self-concepts were more similar among the comparison group. An overall mean
difference of 0.77 was evident between the highest scoring (high ability) and lowest scoring
(low ability) ability levels. Table 29 highlights these findings.

Figure 16.

Scatterplot of mathematics self-concepts by ability level for the treatment
group.

Summary
Correlations and significance differed among subgroups and ability levels for
mathematics self-concepts. At the fourth-grade level, a very weak, positive correlation existed
between mathematical ability levels and mathematics self-concepts for the treatment group;
however, statistical significance was not achieved. The low-ability students reported the lowest
mathematics self-concepts. The greatest mean difference occurred between the high-ability and
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low-ability groups while the least mean difference was evident between the high-ability and
average-ability groups. The range of mean scores across mathematical ability levels was 0.44.

Table 29
Means and Standard Deviations for Mathematics Self-Concepts by Ability Level
for the Comparison Group

Ability
Level
High
Average
Low
*n = 140

Number of
Students
49
81
10

Mean for
Mathematics
SelfConcepts
4.54
3.92
3.77

SD for
Mathematics
SelfConcepts
.46
.81
.93

Additionally, a weak, positive correlation existed among ability levels for mathematics
self-concepts in the comparison group at the fourth-grade level with significance evident.
Statistical significance was also attained between the high-ability and average-ability students.
The average-ability and low-ability students conveyed the most similar mean scores, while the
average-ability students reported the lowest scores. The difference in mean scores across
ability levels was 0.54.
At the fifth-grade level, a significant, weak, and positive correlation was determined
between mathematical ability levels and mathematics self-concepts. Statistical significance
among ability levels was attained between the high-ability and average-ability students. In this
case, the average-ability students communicated the lowest mathematics self-concepts. The
greatest difference between ability levels separated the high-ability students’ mean from the
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average-ability students’ mean. The average-ability and low-ability students possessed the
most similar mean scores. The overall range of mean scores by ability level was 0.67.
Similarly, the comparison group at the fifth-grade level revealed a highly significant,
moderate, and positive correlation among ability levels and mathematics self-concepts. In
addition, statistical significance was attained between the high-ability and average-ability
students, as well as between the high-ability and low-ability students. The low-ability students
reported the lowest mathematics self-concepts, and the average- and low-ability students
revealed the least difference in means. The difference in mean scores by ability level was 1.07.
When the entire treatment group was analyzed, a weak, positive correlation was noted
with significance attained. The low-ability students reported the lowest mathematics selfconcepts. No statistical significance was determined between the average-ability and lowability students. However, statistical significance was found between the high-ability students
and the average-ability students, as well as the high-ability students and the low-ability
students. Thus, the greatest mean difference existed between the high-ability and low-ability
students, and the smallest mean difference was determined between the average-ability and
low-ability students. A range of 0.49 existed across mean scores by ability level.
Utilizing data from the entire comparison group, a highly significant, weak, and positive
correlation was ascertained for mathematics self-concepts. Statistical significance was also
achieved between the high-ability and average-ability students and between the high-ability and
low-ability students. No significance was evident between the average-ability and low-ability
students. The greatest mean difference existed between the high-ability and low-ability
students while the smallest mean difference was reported between the average-ability and lowability students. An overall range of mean scores across ability levels was 0.77.
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For students educated using between-classroom flexible grouping, the data revealed
there was a positive correlation between students’ mathematical ability levels and mathematics
self-concepts for all subgroups. The treatment group at all grade levels exhibited a narrower
range of means across mathematical ability levels compared to the comparison group.
Therefore, the sum of these findings rejected the null hypothesis and confirmed the assertions
of the Big-Fish-Little-Pond Effect.
Summary of Results
Research Question #1 focused on the effects of between-classroom flexible grouping on
students’ mathematical concept improvement. This study revealed a significant improvement
for all subgroups between fall (pretest) and spring (posttest) testing sessions. At the fourthgrade level, the treatment group attained a higher scaled score improvement and a greater SGP
compared to the comparison group. However, these differences were not statistically
significant. For fifth-grade students, the comparison group achieved a higher scaled score
improvement and a greater SGP than the treatment group. These comparisons were also not
significant. When comparing both treatment and comparison groups, the treatment group
displayed a slight advantage over the comparison group for scaled score improvement and
SGP. This advantage was not statistically significant. (Refer to Table 10 above.) Therefore,
the data failed to reject the null hypothesis, indicating no difference was determined between
intermediate elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method.
Research Question #2 focused on differences in general academic self-concepts
between classrooms implementing between-classroom flexible grouping and those not using
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between-classroom grouping methods. In fourth grade, the treatment group reported higher
academic self-concepts compared to the comparison group. This mean difference was
statistically significant. At the fifth-grade level, the comparison group communicated higher
academic self-concepts. These mean differences were not statistically significant. When grade
levels were combined, the treatment group conveyed a slightly higher mean for academic selfconcepts. The difference was also not significant. (Refer to Table 10 above.) Thus, this study
failed to reject the null hypothesis at the fifth-grade level and for overall intermediate students
but rejected the null hypothesis at the fourth-grade level. This research revealed there was only
a difference in academic self-concepts between treatment and comparison groups at the fourthgrade level.
Research Question #3 sought to identify any differences in mathematics self-concepts
between students educated using between-classroom flexible grouping and those not instructed
in that manner. At all levels, the treatment group received a higher mean score than the
comparison group for mathematics self-concepts. However, no statistical significance was
evidenced. (Refer to Table 10 above.) Thus, this study failed to reject the null hypothesis,
revealing that no difference in mathematics self-concepts existed between treatment and
comparison groups.
Research Question #4 addressed the relationship between mathematical ability levels
and mathematics self-concepts. Positive correlations were evident for all subgroups. (Refer to
Table 12 above.) Average-ability students demonstrated the greatest variability in mathematics
self-concepts among subgroups. High-ability students reported significantly higher
mathematics self-concept means than the average-ability students at the fifth-grade level and
when fourth and fifth grades were combined. High-ability students also displayed significantly
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higher mathematics self-concepts compared to the low-ability students when fourth and fifth
grades were combined. Fourth grade did not report any statistical significance across ability
levels, and the low-ability students were not significantly different from the average-ability
students at any grade level. (Refer to Table 11 above.) Thus, the null hypothesis was rejected.
A positive correlation between mathematical ability levels and mathematics self-concepts was
found.
Chapter 5 discusses the implications of these statistical analyses and addresses their
possible effects on differentiation within mathematics classrooms. Applicable links to research
literature are highlighted. Implications for educational practitioners and areas for further
research are also examined.

	
  

CHAPTER 5
DISCUSSION
Diversity within American classrooms has necessitated the verification of effective
differentiation techniques (Tomlinson et al., 2003). Although ability grouping has emerged as
a potentially beneficial differentiation technique (Anderson, 2007; Kingore, 2004; Tomlinson et
al.), the implementation of between-classroom flexible grouping has received limited research
focus (Macqueen, 2012; Slavin, 1987; Tieso, 2005). Investigating the academic and socialemotional effects of ability grouping methods is paramount to selecting an appropriate method
for students. Therefore, the purpose of this study was to ascertain the effects of betweenclassroom flexible grouping on intermediate students’ mathematical concept improvement and
academic self-concepts.
This chapter describes the academic and self-concept effects of implementing betweenclassroom flexible grouping methods in mathematics classrooms. A discussion of the results
and contributions of this study to current literature is emphasized. Connections to the
theoretical framework for this study, implications for practitioners, and suggestions for future
research are also described.
Major Contributions
The results of this study contribute to the overall research regarding ability grouping
methods. A majority of studies address between-school or between-classroom grouping
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without the possibility of regrouping students during the school year (e.g., Boaler et al., 2000;
Marsh et al., 2014; Trautwein et al., 2006). In addition, research has mainly focused on flexible
grouping when within-class methods are employed (e.g., Ireson & Hallam, 2009; Tieso, 2003,
2005; Vandecandelaere et al., 2012). This study combines these two methods to determine
their effectiveness in meeting students’ needs while adding to the current literature on ability
grouping methods.
Additionally, the results of this study showcase differences in mathematical concept
improvement and academic self-concepts across ability levels. Differences existed among
high-ability, average-ability, and low-ability students between the treatment and comparison
groups. This study also highlights the differences in results between groups and across ability
levels resulting in rich data to support or refute the use of between-classroom flexible grouping
in fourth- and fifth-grade classrooms.
Another major contribution of this research involves its currency. The recent adoption
of the Common Core State Standards (CCSSI, 2015a, 2015b) provided schools with a new
focus for student learning. Several ability grouping research studies addressed standards that
are currently outdated (e.g., Boaler, 2008; Kulik & Kulik, 1987; Schumm et al., 2000; Tieso,
2005). Thus, the results of ability grouping’s effects on mathematical concept improvement
may not be as applicable to today’s learners and standards. This study incorporated a
mathematics program and a standardized test, which were aligned to the Common Core State
Standards. Therefore, between-classroom flexible grouping may have differing effects in light
of the new expectations from the updated learning standards.
Finally, portions of this study sought to confirm the assertions of Marsh’s (1987) BigFish-Little-Pond Effect. However, a majority of previous research on this theory involved
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secondary students in foreign countries (e.g., Marsh et al., 2000; Trautwein et al., 2006;
Vandecandelaere et al., 2012). Therefore, applicability of this theory to young students in the
United States is virtually unknown. This study expands this literature base by addressing
potential effects of the Big-Fish-Little-Pond Effect on American students in intermediate
elementary grades.
Discussion
This section discusses the results of this study and addresses its prevalence in
contributing to ability grouping literature. Interpretations are organized by research question.
Connections of this study’s findings to its theoretical framework are also included.
Specifically, emphasis is placed on comparing the results of the current research to the zone of
proximal development (Vygotsky, 1978), social comparison theory (Festinger, 1954), and the
Big-Fish-Little-Pond Effect (Marsh, 1987).
Discussion of Research Questions
Research Question #1
Research Question #1 investigated the differences in mathematical concept
improvement between intermediate elementary students educated using between-classroom
flexible grouping and those not educated with this grouping method. The STAR Math test was
utilized as a pretest (fall) and posttest (spring). The scaled scores and student growth
percentages (SGP) ratings were investigated to determine mathematical concept improvement
between the treatment group, employing between-classroom flexible grouping, and the
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comparison group, with heterogeneous classrooms established. Teachers’ ability level
designations for their students on the Self-Description Questionnaire I were utilized to compare
scaled score improvements across ability levels. At the fourth-grade level and when fourthand fifth-grades were combined, the treatment group recorded higher scaled score
improvements and SGP ratings. On the other hand, the comparison group attained higher
scaled score improvements and SGP ratings at the fifth-grade level. However, none of the
differences in scores were statistically significant.
The results at the fourth-grade level and when fourth and fifth grades were combined
suggest between-classroom flexible grouping was beneficial in improving students’
mathematical concepts. The strengths of this grouping method could be attributed to
instruction being tailored to meet each specific ability level’s needs. Noddings (1989) shared
similar sentiments regarding the advantages of homogeneous ability grouping methods. This
researcher contended the implementation of homogeneous ability grouping practices is
preferred for instruction of mathematical concepts and encouraged the use of flexible grouping
methods in order to match the instruction to students’ pacing and ability level needs. However,
Macqueen (2012) would likely disagree with Noddings. Macqueen’s study of fifth- and sixthgrade students in Wales found no significant differences in mathematics achievement when
between-classroom grouping was utilized. Thus, the results of the current research align with
Macqueen’s results. In contrast, the results of this study also align with Kulik and Kulik’s
(1987) meta-analysis, which found 28 of 49 studies revealed higher achievement when
homogeneous grouping was used in comparison to heterogeneous classrooms. Therefore, the
present study contributes to the current literature regarding between-classroom grouping
methods. This study also incorporates a rarely researched grouping method that combines
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between-classroom methods with flexible grouping; thus, this study adds an additional
grouping method to the literature as well. Finally, this study provides more recent data
regarding the use of between-classroom flexible grouping with curricula and standardized tests
aligned to the Common Core State Standards. However, the results of this study suggest more
research is necessary to determine between-classroom flexible grouping’s effectiveness for
intermediate elementary students.
The results of this study imply between-classroom flexible grouping was not
advantageous at the fifth-grade level. Heterogeneous classrooms reported higher mathematical
concept improvement than classrooms implementing between-classroom flexible grouping.
Students may not have been appropriately challenged in their between-classroom placements or
instruction may not have been appropriately adjusted to meet the specific learning needs of
each ability level. These results align with Macqueen’s (2012) study of fifth- and sixth-grade
students. This researcher determined students educated in heterogeneous classrooms for
mathematics performed slightly better than those in between-classroom settings, although no
significance was found. In addition, Boaler (2006, 2008) also determined high school students
achieved higher scores after two years of instruction in heterogeneous classrooms. These
results align with the current study’s results to add credence to the use of heterogeneous
classrooms at the fifth-grade level. The current study also contributes to the literature
regarding the implementation of heterogeneous classrooms in light of the Common Core State
Standards. However, the lack of significance and contrasting results in fourth grade suggest
more research is needed to clarify the advantages of heterogeneous classrooms compared to
between-classroom flexible grouping methods for mathematical concept improvement.
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The use of between-classroom flexible grouping also affected each ability level in
different ways. The high-ability students exhibited higher scaled score improvement in the
treatment group than the comparison group at the fourth-grade, fifth-grade, and combined
fourth- and fifth-grade levels. Table 30 delineates the scaled score improvement for highability students in the treatment and comparison groups.

Table 30
Scaled Score Improvement for High-Ability Students on the STAR Math Test

Grade Levels
Fourth Grade
Fifth Grade
Combined Fourth & Fifth Grades

Scaled Score
Improvement
In the
Treatment
Group
108
81
93

Scaled Score
Improvement
in the
Comparison
Group
86
79
83

These data suggest the instruction may have been differentiated effectively, allowing for
greater challenge and alignment with the specific needs of high-ability students. Social
comparisons may have also motivated these students to assimilate with the reference group
(Festinger, 1954; Marsh, 1984; Suls et al., 2002). Kulik (1992) and Tieso (2005) found similar
results when between-classroom grouping was utilized. Kulik determined high-ability students
achieved higher scores when ability grouping methods were employed. As in the present study,
Tieso found higher mathematics achievement in fourth- and fifth-grade high-ability students
when between-classroom grouping was implemented. Petrilli (2011) found similar results
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when flexible grouping was incorporated into an elementary school in Maryland. This
researcher also determined the scores of the high-ability students increased with this method.
Since the current study combines between-classroom methods with flexible grouping, this
study adds between-classroom methods to Petrilli’s findings concerning flexible grouping. The
present study also contributes to the overall literature, as it involves more recent data that is
aligned to the Common Core State Standards. Thus, the previous research, as well as the
current study, suggests between-classroom flexible grouping is consistently beneficial for highability students in mathematical concept improvement.
Inconsistent results were evident when between-classroom flexible grouping was
utilized with average-ability students. At the fourth-grade level and when fourth and fifth
grades were combined, the average-ability students displayed higher scaled score improvement
with between-classroom flexible grouping methods. On the other hand, average-ability
students in heterogeneous classrooms achieved higher mathematical concept improvement at
the fifth-grade level. Instructional methods employed could account for these differences in
outcomes. Table 31 compares the scaled score improvement for average-ability students at
each level in the treatment and comparison groups.
The results of implementing between-classroom flexible grouping within this study
contradict Tieso’s (2005) findings while researching between-classroom methods. Tieso
determined average-ability fourth- and fifth-grade mathematics students exhibited significantly
higher scores when between-classroom grouping was implemented. In contrast, Kulik (1992)
determined no differences existed between homogeneous grouping and heterogeneous
classrooms for average-ability students. Since the current study involves a new ability
grouping method, it contributes a new perspective for mathematical concept improvement in
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average-ability students. The present study also provides more recent, Common Core-aligned
data regarding the use of homogeneous ability grouping methods. Thus, the extant research is
contradictory regarding between-classroom grouping’s effects on average-ability students’
mathematical concept improvement, suggesting more research is necessary.

Table 31
Scaled Score Improvement for Average-Ability Students on the STAR Math Test

Grade Levels
Fourth Grade
Fifth Grade
Combined Fourth & Fifth Grades

Scaled Score
Improvement
In the
Treatment
Group
95
83
88

Scaled Score
Improvement
in the
Comparison
Group
86
87
87

Contradictory results were also apparent when examining low-ability students’
mathematical concept improvement with between-classroom flexible grouping methods. At the
fourth-grade level, low-ability students recorded higher scaled score improvement with
between-classroom flexible grouping than in heterogeneous classrooms. However, at the fifthgrade level and when fourth and fifth grades were combined, the low-ability students in
heterogeneous classrooms attained higher scaled score improvements. Matching instructional
techniques to the low-ability students’ needs may result in differences in the mathematical
success of low-ability students. Less exposure to high-ability students’ mathematical thinking
could also contribute. Small sample sizes for the low-ability students could account for score
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inconsistencies as well. Table 32 summarizes the differences in scaled score improvements for
low-ability students in the treatment and comparison groups.

Table 32
Scaled Score Improvement for Low-Ability Students on the STAR Math Test

Grade Levels
Fourth Grade
Fifth Grade
Combined Fourth & Fifth Grades

Scaled Score
Improvement
In the
Treatment
Group
88
67
80

Scaled Score
Improvement
in the
Comparison
Group
62
96
84

The data from this study contribute to the current literature regarding ability grouping’s
effects on mathematical concept improvement for low-ability students. The results of the
fourth-grade data in this study align with Petrilli’s (2011) study of elementary students. Petrilli
also determined mathematics achievement increased for low-ability students with flexible
grouping methods. In contrast, Kulik (1992) found no differences for low-ability students
when between-classroom methods were utilized compared to heterogeneous classrooms.
Therefore, the present study contributes to the current literature regarding low-ability students.
The present study highlights another ability grouping method within the field while providing
more recent data in light of the Common Core State Standards. The findings of this study,
coupled with previous research, suggest additional studies should be conducted to ascertain
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between-classroom flexible grouping’s effects on low-ability students’ mathematical concept
improvement.
Overall, the results of this study provide inconsistent data regarding mathematical
concept improvement when between-classroom flexible grouping was integrated. Fourth-grade
students demonstrated greater improvement with this grouping method, whereas fifth-grade
students received greater improvement scores in heterogeneous classrooms. In addition,
varying effects on mathematical concept improvement were evident at each ability level. At all
grade levels, high-ability students achieved greater gains with between-classroom flexible
grouping. In contrast, average- and low-ability students reported inconsistent results at each
grade level. It appears between-classroom flexible grouping is advantageous for fourth-grade
students and high-ability students. However, other factors may impact improvement levels in
addition to grouping methods employed. Thus, more research with between-classroom flexible
grouping is imperative to determine its effects on mathematical concept improvement.
Research Question #2
Research Question #2 explored the difference in general academic self-concepts
between intermediate elementary students educated using between-classroom flexible grouping
and those not educated with this grouping method. The School Subjects subscale of the SelfDescription Questionnaire I was utilized to ascertain students’ general academic self-concepts.
At the fourth-grade level, a statistically significant difference was found between the treatment
group’s mean and the comparison group’s mean with an advantage for the group utilizing
between-classroom flexible grouping. In contrast, the comparison group reported a higher
mean than the treatment group for fifth-grade students. However, this mean difference was not
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significant. When fourth and fifth grades were combined, the treatment group possessed a
higher mean compared to the comparison group. This slight difference in means was not
statistically significant.
Therefore, the results of Research Question #2 were contradictory in nature. The
treatment group’s means declined between fourth and fifth grade, whereas the comparison
group’s means increased between grade levels. A greater awareness of social comparison,
when between-classroom flexible grouping and heterogeneous classrooms were used, could
have influenced these differences in ratings. Fourth graders may compare themselves to only
those in their mathematics classroom, whereas fifth graders may have a greater capacity to
compare themselves to others in the grade level. Fifth-grade students may also have a
heightened awareness of relocating to a different classroom for mathematics instruction, which
could potentially lower their academic self-concepts. Manning et al. (2006) had a similar
speculation when studying academic self-concepts in second through sixth graders. These
researchers determined that academic self-concepts declined throughout elementary school due
to an increased awareness of social comparisons. In contrast, in Scott and Santos de Barona’s
(2011) two-year longitudinal study of fourth through sixth graders and Arens and Hasselhorn’s
(2014) study of third through sixth graders, both determined that academic self-concepts
remained consistent throughout elementary school. The conflicting results among these
previous studies and the current study suggest ability grouping may provide another component
affecting the increase or decrease of academic self-concepts. It is evident more research is
needed in this area to confirm the most beneficial grouping method at each grade level.
The significant difference in academic self-concepts at the fourth-grade level is also
noteworthy. The implementation of between-classroom flexible grouping resulted in

174
significantly higher academic self-concepts for the treatment group compared to the
comparison group. These students were educated in heterogeneous classrooms for a majority
of the school day and merely employed between-classroom grouping for mathematics
instruction. This combination of grouping methods produced positive results for the treatment
group’s fourth-grade students. Ireson and Hallam (2009) noted similar results when studying
high school students in England. These researchers utilized the companion version of this
study’s questionnaire designed for older students, the Self-Description Questionnaire II. They
determined that students involved in between-classroom grouping for two or fewer subjects per
day possessed higher academic self-concepts than students who participated in no grouping or
those who were grouped for more than two subjects. The results of the current study concur
with Ireson and Hallam’s findings. However, the current study expands the range of results
because it includes students at the fourth-grade level. Unfortunately, the results were not
corroborated at the fifth-grade level, suggesting additional research in this area is necessary.
Thus, the results of this study are inconsistent in providing a clear picture of academic
self-concepts for intermediate elementary students when between-classroom flexible grouping
is utilized. It appears more than one factor may impact students’ academic self-concepts in
addition to the ability grouping methods employed.
Research Question #3
Research Question #3 examined the difference in mathematics self-concepts between
intermediate elementary students educated using between-classroom flexible grouping and
those not educated with this grouping method. The Mathematics subscale of the SelfDescription Questionnaire I was utilized to ascertain students’ mathematics self-concepts. In
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fourth grade, fifth grade, and when fourth and fifth grades were combined, the treatment group
reported higher means than the comparison group for mathematics self-concepts. Thus, the
incorporation of between-classroom flexible grouping resulted in higher mathematics selfconcepts for intermediate students. However, significant differences in means were not found
at any grade level, indicating that between-classroom flexible grouping was not a significant
factor in altering mathematics self-concepts. These results contribute an additional grouping
method to the current literature on ability grouping’s effects on mathematics self-concepts.
Specifically, Lou et al.’s (1996) meta-analysis of 10 self-concept studies compared within-class
grouping to heterogeneous classrooms. They found no differences in subject-specific selfconcepts when either grouping method was utilized. It is interesting to note that the results of
the current study were the same even two decades later, when a new grouping method
(between-classroom flexible grouping) was introduced. These findings suggest ability
grouping methods may not play a major role in influencing mathematics self-concepts.
When comparing the results from Research Question #2 to the results of Research
Question #3, it was apparent that fourth- and fifth-grade students were able to distinguish
between academic and mathematics self-concepts. At both grade levels and in both groups, the
students reported higher means for mathematics self-concepts than academic self-concepts.
The consistency among students, coupled with the differences in self-concept ratings for the
different domains, suggests the students were able to differentiate between domain areas.
Manning et al. (2006) also determined very young children were capable of distinguishing
between domain-specific self-concepts. Similarly, Wigfield et al. (1990) found first-grade
students were able to evaluate their abilities in various subject areas. The present study adds to
the previous researchers’ contentions that elementary students are capable of self-reporting
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domain-specific self-concepts. This finding indicates that self-concept instruments could be
utilized successfully in elementary schools to ascertain students’ self-concepts in a variety of
areas.
This study indicated that elementary students were able to distinguish between domains
for self-concepts. This assertion aligned with previous research (Manning et al., 2006;
Wigfield et al., 1990). However, this study found no differences in mathematics self-concepts
between those students educated with between-classroom flexible grouping and those in
heterogeneous classrooms. This conclusion suggests grouping methods may not be the key
factor in altering students’ mathematics self-concepts.
Research Question #4
Research Question #4 addressed the relationship between students’ mathematical ability
levels and mathematics self-concepts among intermediate elementary students educated using
between-classroom flexible grouping methods. The hypothesis suggested a positive correlation
would exist between mathematical ability levels and mathematics self-concepts. This
hypothesis attempted to confirm one of the assertions within Marsh’s Big-Fish-Little-Pond
Effect (BFLPE). The Mathematics subscale of the Self-Description Questionnaire I was
merged with the teachers’ ability level designations for students to determine the students’
mathematics self-concepts for each ability level.
A positive correlation was apparent between mathematical ability levels and
mathematics self-concepts at the fourth-grade level. The high-ability students reported the
highest mathematics self-concepts, average-ability students displayed similar yet slightly lower
mathematics self-concepts compared to the high-ability students, and the low-ability students
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recorded the lowest mathematics self-concepts. Differences across ability levels were not
statistically significant. At the fifth-grade level, contrasting results for specific ability levels
were revealed. The high-ability students conveyed the highest mathematics self-concepts.
Unlike the fourth-grade data, the average-ability students communicated the lowest
mathematics self-concepts. The low-ability students expressed in-between mathematics selfconcepts. The mean difference between the high-ability and average-ability students was
statistically significant. A positive correlation was also found between mathematical ability
levels and mathematics self-concepts at the fifth-grade level. When fourth and fifth grades
were combined, a positive correlation was evident. The high-ability students reported the
highest mathematics self-concepts while the average-ability students communicated similar yet
higher means than the low-ability students. Statistically significant differences in means were
revealed between the high-ability and average-ability students, as well as between the highability and low-ability students. Figure 17 displays the mathematics self-concept means as well
as the ranges between mathematical ability levels at the fourth-grade level, fifth-grade level,
and when fourth and fifth grades were combined.
At the fourth-grade level, the fifth-grade level, and when fourth and fifth grades were
combined, the high-ability students in this study achieved the highest mathematics self-concept
means. These results may be due to elevated student confidence levels from receiving higher
grades in the past. In a study by Ireson and Hallam (2009), these researchers posited that
higher grades equated to higher self-concepts. Similarly, Marsh et al. (2005) found
mathematics self-concepts positively related to grades and standardized test scores. In their
studies, Trautwein et al. (2000), Trautwein et al. (2006), and Viljaranta et al. (2014) determined
students with higher ability levels had higher mathematics self-concepts. On the other hand,
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another potential reason for higher mathematics self-concepts by the high-ability students in the
current study may be students experiencing reflected glory effects from being placed in the
highest mathematics classes when between-classroom flexible grouping was implemented.
Marsh (1990) defined reflected glory as students possessing higher mathematics self-concepts
due to the prestige of being placed within the highest ability classroom. Ireson and Hallam, as
well as Trautwein et al. (2006), reported higher mathematics self-concepts for high-ability
students when between-classroom grouping methods were implemented. The results of the
present study, along with similar results by other researchers, give credence to the conjecture
that high-ability students tend to display higher mathematics self-concepts.
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Means for mathematics self-concepts by ability level when betweenclassroom flexible grouping was employed.
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However, the characteristics of this study allow for unique contributions to the literature
concerning mathematics self-concepts for high-ability students. The present research
investigated intermediate elementary students’ mathematics self-concepts. The other
researchers studied junior high (Marsh et al., 2005) and high school students (Ireson & Hallam,
2009; Marsh, 1990; Trautwein et al., 2000; Trautwein et al., 2006). The research by Viljaranta
et al. (2014) was the only one of these studies conducted with elementary students. This
important difference suggests similar effects on mathematics self-concepts also occur in
younger students. Additionally, the current study was the only research with this group, which
was conducted within the United States. The previous studies were conducted in England
(Ireson & Hallam), Germany (Marsh et al., 2005; Trautwein et al., 2000; Trautwein et al.,
2006), Finland (Viljaranta et al.), and Australia (Marsh, 1990). These results indicate
American high-ability students’ mathematics self-concepts are affected in similar ways by
social comparisons. Another key difference between the present study and previous research is
the ability grouping method. Although between-classroom grouping methods were employed
in some of the studies (Ireson & Hallam; Marsh, 1990; Trautwein et al., 2006), the current
study was the only one to also utilize flexible grouping methods. Thus, even with betweenclassroom flexible grouping, reflected glory effects remain evident in the high-ability
mathematics students. This result adds to the current literature regarding ability grouping
methods.
Based on one of the tenets of the Big-Fish-Little-Pond Effect (Marsh, 1987), it was
expected that a positive correlation would exist between mathematical ability levels and
mathematics self-concepts. In this study, data at all levels confirmed this portion of the
BFLPE. See Table 12 for correlational results. Marsh et al. (2000) and Trautwein et al. (2000)
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found positive correlations between ability levels and mathematics self-concepts at the juniorhigh and high-school levels in Hong Kong and at the high school level in Germany,
respectively. At the elementary level, MacIntyre and Ireson’s (2002) study in England, as well
as Marsh et al.’s (1984) research in Australia, found a positive correlation between
mathematical ability levels and mathematics self-concepts. The current study’s findings
provide more recent data in supporting prior research while confirming the BFLPE with young,
American participants. The present study was also the only study utilizing between-classroom
flexible grouping methods, suggesting flexible grouping does not greatly alter mathematics
self-concepts.
Within-class grouping as a contributing factor. Within-class grouping methods also
became a factor in this study. Based on the mean of the teachers’ Likert ratings on the teacher
questionnaires, both the treatment and comparison groups reported they utilized within-class
grouping “often” in their classrooms. Therefore, regardless of whether between-classroom
flexible grouping was utilized, within-class methods were also incorporated into mathematics
classrooms at all schools. The inclusion of within-class methods could have had profound
effects on the results of this study. The meta-analysis of Kulik and Kulik (1987) found
classrooms employing within-class grouping outperformed heterogeneous classrooms in 9 of
15 studies with five indicating significance. They also determined that high-ability students
benefited from within-class methods more than between-classroom grouping. However, a later
meta-analysis by these same researchers determined achievement levels were higher for
students when between-classroom methods were used compared to within-class methods in
60% of the studies, with more pronounced results for high-ability students in settings with
between-classroom grouping (Kulik & Kulik, 1992). These studies suggest within-class
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methods may have had an equalizing effect on mathematics self-concepts between the
treatment and comparison groups for the present study. Table 33 displays the means for
mathematics self-concepts between the treatment and comparison groups for each grade level
and ability level.

Table 33
Mathematics Self-Concepts Means by Ability Level for All Groups

Ability
Levels
High
Average
Low

4th Grade
Treatment
Group's
Means
4.38
4.33
3.94

4th Grade
Comparison
Group's
Means
4.52
3.98
4.20

5th Grade
Treatment
Group's
Means
4.52
3.85
4.00

5th Grade
Comparison
Group's
Means
4.55
3.83
3.48

Entire
Treatment
Group's
Means
4.46
4.06
3.97

Entire
Comparison
Group's
Means
4.54
3.92
3.77

The results of the present study found that low-ability students had higher mathematics
self-concepts in the treatment group compared to the comparison group at the fifth-grade level
and for the overall treatment group. These results provide more recent data to align with the
studies of Reuman (1989) and Tieso (2003). These researchers also determined low-ability
students had higher mathematics self-concepts when between-classroom flexible grouping was
implemented. However, opposing findings were evidenced at the fourth-grade level, with the
comparison group’s low-ability students reporting higher mathematics self-concepts than the
treatment group. It appears other factors besides grouping method may more greatly impact
low-ability students’ mathematics self-concepts.
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The average-ability students in the present study had higher mathematics self-concepts
in the treatment group at all grade levels. However, none of the differences were statistically
significant. This result aligns with the findings of Schumm et al. (2000), who noted no
significant differences in self-concepts for average-ability students when within-class methods
were utilized. In the present study, average-ability students had almost identical mathematics
self-concepts between the treatment (m = 3.85) and comparison (m = 3.83) groups at the fifthgrade level. Similarly, Reuman (1989) found no differences in self-concepts for average-ability
students when between-classroom grouping or heterogeneous classrooms were utilized. In
contrast, in the present study at the fourth-grade level and when fourth and fifth grades were
combined, a greater difference between the treatment and comparison groups existed for
mathematics self-concepts. These findings suggest average-ability students are more likely to
have higher mathematics self-concepts when between-classroom flexible grouping is
implemented, but this grouping method did not have a significant effect.
At the fourth-grade level, fifth-grade level, and combined fourth- and fifth-grade levels,
the high-ability students in the current study reported higher mathematics self-concepts in the
comparison group, in which only within-class grouping was implemented. However, no
significant differences were noted. The results of Reuman’s (1989) study of sixth-grade
students support these findings. This researcher found high-ability students possessed higher
mathematics self-concepts when within-class grouping methods were employed compared to
between-classroom methods. The lack of significance in the current study was also determined
in Schumm et al.’s (2000) study of third-grade students. These researchers found no significant
difference in self-concepts for high-ability students when within-class grouping was utilized.
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Thus, high-ability students tend to report higher mathematics self-concepts when within-class
grouping is incorporated in heterogeneous classrooms.
The implementation of within-class grouping by the treatment and comparison groups
while only the treatment group employed between-classroom flexible grouping makes it
difficult to ascertain the effects of merely one grouping method. Ability levels appear to have
impacted students’ mathematics self-concepts. However, similarities in mathematics selfconcepts between the treatment and comparison groups at each ability level may be attributed
to within-class grouping or a lack of significant difference between those using betweenclassroom flexible grouping and heterogeneous classrooms. Isolation of these factors is
problematic in the current study.
Teaching experience as a contributing factor. A chief concern expressed by Kilpatrick,
Swafford, and Findell (2001) was a lack of quality instruction at all ability levels when
between-classroom grouping occurs. They cited inexperienced teachers being assigned to lowability classrooms as the key reason for this inequality of instruction. Thus, these researchers
advocated for heterogeneous classrooms for mathematics instruction. It seemed imperative to
determine whether inequities in teaching experience existed for low-ability groups in the
current study, as this concern could be a contributing factor to differences in student
achievement. According to the teacher questionnaires utilized in this study, teaching
experience ranged from 5 to 15 years of experience for those who instructed the low-ability
classrooms for the treatment group. At Edgar Elementary, a teacher with eight years of
teaching experience taught the low-ability classroom for the duration of the school year. This
teacher also possessed a master’s degree in education. At Taylor Elementary, a teacher with
eight years of teaching experience taught a majority of the units in the low-ability classroom.
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These levels of experience aligned with the average number of years of teaching experience for
the treatment and comparison groups. Therefore, years of teaching experience did not appear
to be a contributing factor to differences in mathematics self-concepts or achievement scores
for the low-ability groups in this study.
Discussion of Theoretical Framework
Zone of Proximal Development
The use of between-classroom flexible grouping in this study promotes the assertions of
Vygotsky’s (1978) zone of proximal development (ZPD). Vygotsky advocates for instruction
within students’ ZPD for optimal growth, as instruction slightly above students’ actual
developmental levels most effectively advances their learning. Between-classroom flexible
grouping ensures students are instructed at their current readiness levels within their ZPD
ranges. If mathematics concepts are presented outside of students’ ZPD ranges, the effects can
be detrimental to their mathematical concept improvement (Vygotsky, 1998).
Some aspects of the current study align with the facets of the ZPD (Vygotsky, 1978)
while other results contradict its principles. At the fourth-grade level and when fourth and fifth
grades were combined, the use of between-classroom flexible grouping more greatly increased
students’ scaled scores on the STAR Math test than heterogeneous classrooms. The treatment
group’s student growth percentages (SGP) were also greater than the comparison group at the
fourth-grade level and when fourth and fifth grades were combined. Vygotsky’s theory
suggests the reduced ZPD ranges for mathematics instruction accounted for the increased
improvement of the treatment group compared to the comparison group. Mathematics
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instruction could be tailored to meet each class’s unique needs in order to efficiently increase
concept acquisition. However, opposing results were realized at the fifth-grade level, with
heterogeneous classrooms in the comparison group earning higher scaled score improvement
and SGPs than the treatment group using between-classroom flexible grouping. These results
contradict the principles of Vygotsky’s ZPD, which asserts that presenting material
substantially above or below a student’s actual developmental level is counterproductive to the
student’s learning. The use of within-class grouping as a part of the heterogeneous classrooms
may have equalized the differences in ability levels to ensure instructional levels were still
within students’ ZPD ranges. Thus, the overall findings are unable to fully support the
assertions of Vygotsky’s zone of proximal development.
Social Comparison Theory
The focus of the present study aligned with the ideals of social comparison theory
(Festinger, 1954), which contends that students compare themselves to similar-ability peers.
Students utilize these comparisons to gauge their level of functioning within the targeted group
through comparative evaluations, students’ ability beliefs compared to similar-ability peers
(Blanton et al., 1999). If students are educated in a setting where a mismatch of abilities exists
when compared to peers, such as when heterogeneous classrooms are used for mathematics
instruction, self-concepts may deteriorate (Suls et al., 2002; Wood, 1989). The basis for the
current study, between-classroom flexible grouping, was supported by Festinger, who
advocated for the altering of groups to allow students to compare themselves to similar-ability
peers.
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A majority of this study’s findings support the tenets of social comparison theory
(Festinger, 1954). On the Mathematics subscale of the Self-Description Questionnaire I, the
treatment group reported higher mathematics self-concepts at the fourth-grade level, fifth-grade
level, and when fourth and fifth grades were combined. Tables 21, 22, and 23 in Chapter 4
summarize these data points. These results suggest positive social comparisons through
assimilation, the belief a peer’s level of achievement is attainable (Suls et al., 2002), and
comparative evaluations (Blanton et al., 1999) were evident when between-classroom flexible
grouping was implemented. On the other hand, a lack of between-classroom flexible grouping
by the comparison group resulted in lower overall mathematics self-concepts. Contrast effects
(students’ perceptions of inabilities to achieve at the same levels as their peers) and polarization
effects (pressure to achieve at a substantially higher level to align with peers) may have
resulted in damaging effects to the comparison group’s mathematics self-concepts (Festinger;
Jellison & Arkin, 1977).
When using the School Subjects subscale of the Self-Description Questionnaire I,
inconsistent findings were evidenced in relation to social comparison theory (Festinger, 1954).
The treatment group demonstrated higher academic self-concepts than the comparison group at
the fourth-grade level and when fourth and fifth grades were combined. These results suggest
between-classroom flexible grouping heightened students’ academic self-concepts due to
decreased ability ranges for social comparison purposes. In contrast, the comparison group
reported higher academic self-concepts than the treatment group at the fifth-grade level. This
finding contradicts the essence of social comparison theory (Festinger). Tables 17, 18, and 19
in Chapter 4 highlight this discrepancy. These results suggest there may be other factors
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influencing students’ general academic self-concepts, especially at the fifth-grade level, beyond
the grouping methods employed.
Big-Fish-Little-Pond Effect
Research Question #4 attempted to confirm the principles of Marsh’s (1987) Big-FishLittle-Pond Effect (BFLPE). This theory asserts a positive correlation exists between
mathematical ability levels and domain-specific self-concepts with a more narrow range of
mathematics self-concepts when between-classroom or between-school grouping methods are
utilized. Ranges of mathematics self-concepts are minimized because external frames of
reference are altered to include only those students of similar ability (Marsh, 1984, 1990;
Marsh & Parker, 1984). In other words, high-ability students will possess reduced mathematics
self-concepts and low-ability students will have elevated mathematics self-concepts when
between-classroom flexible grouping is implemented (Marsh, 1984).
Components of the BFLPE (Marsh, 1987) were found within the current study. At the
fourth-grade, fifth-grade, and combined fourth- and fifth-grade levels, the high-ability students
reported the highest mathematics self-concepts. Marsh et al. (2000) identified this heightened
level of mathematics self-concept as reflected glory, in which students’ academic self-concepts
rise due to the awareness of their placement in a high-ability classroom. At the fourth-grade
level and combined fourth- and fifth-grade levels, the low-ability students reported the lowest
mathematics self-concepts in the treatment group. This result may be attributed to contrast
effects, in which the students perceive their abilities to be lower than others in their frame of
reference (Marsh 1984, 1990). Contrast effects may have also impacted the high-ability
students in the treatment group for the current study. According to the present study, high-
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ability students in the treatment group reported lower mathematics self-concepts than those in
the comparison group. With between-classroom flexible grouping, the students in their
mathematics classrooms would all possess high abilities with the current topic. Thus, contrast
effects may lower some of these students’ mathematics self-concepts if they become aware of
the ability levels of others in their mathematics class.
In the current study, the results at the fourth-grade level align with the tenets of the
BFLPE (Marsh, 1987). A positive correlation between mathematical ability levels and
mathematics self-concepts was apparent for fourth-grade students. In addition, there was a
range of 0.44 for mathematics self-concept means across the treatment group’s ability levels
and a greater range of 0.54 for the comparison group. Thus, these findings support the BFLPE
because a positive correlation with a narrower range of mathematics self-concepts was found
across mathematical ability levels when between-classroom flexible grouping was utilized.
Although most research on the BFLPE has been conducted with secondary students, Tymms
(2001) determined elementary students are subject to the effects of the BFLPE. The present
study supports Tymms’s research by acknowledging that fourth-grade students demonstrate the
effects of the BFLPE in the mathematics domain. Figure 18 displays the narrower range for
mathematics self-concepts between the treatment and comparison groups.
Similarly, the contentions of the BFLPE (Marsh, 1987) were supported at the fifthgrade level. The treatment group exhibited a positive correlation across ability levels, even
though the average-ability students reported the lowest mathematics self-concepts. In addition,
less divergence in mathematics self-concepts across ability levels was verified for the treatment
group compared to the comparison group. The treatment group’s range of mean scores for
mathematics self-concepts was merely 0.67, whereas the comparison group’s range of mean
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scores was 1.07. These findings supported the principles of the BFLPE. Figure 19 provides a
visual representation of these data.
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Treatment and comparison groups’ means for mathematics self-concepts by
ability level in the fourth grade.

When fourth and fifth grades were combined, the findings of this research supported the
elements of the BFLPE (Marsh, 1987). The treatment group exhibited a positive correlation
between mathematical ability levels and mathematics self-concepts, which aligns with the
BFLPE. Additionally, the range of mean scores across ability levels was less for the treatment
group with a 0.49 difference in points than the comparison group with a difference of 0.77
points. These data also support a conjecture of the BFLPE. These results contribute to the
literature on the BFLPE for intermediate elementary students using between-classroom flexible
grouping methods. Figure 20 displays these data points and relationships.
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The present study provides additional data concerning the tenets of the BFLPE (Marsh,
1987). A majority of research on the BFLPE involves secondary students in foreign countries
(Marsh, 1990, 2006; Marsh et al., 2000; Marsh & Seaton, 2015; Trautwein et al., 2000;
Trautwein et al., 2006). Thus, this study involved a rarely researched sample of intermediate
elementary students educated in the United States. The results of this study support the
assertion that a smaller range of mathematics self-concepts exists when between-classroom
methods are used (Marsh, 1990, 2006; Marsh et al., 2000; Marsh & Seaton, 2015; Trautwein et
al., 2000; Trautwein et al., 2006). The findings also contribute to the previous literature by
adding a new combination of ability grouping, between-classroom flexible grouping. These
findings suggest more research with between-classroom flexible grouping and with
intermediate students in the United States are needed to ensure the BFLPE remains with a
variety of populations.
Limitations
Limitations were present in this study, which may have impacted the results of the study
or the generalizability of the study’s findings to other populations. Due to the structure of
District 33’s gifted program, flexible grouping methods could not be employed with gifted
students for the purposes of this study. Thus, all gifted mathematics students were removed
from the study’s findings. Thus, the results do not include the highest ability students, which
could affect the comparison of each ability level. Since the participant schools were all located
within the same school district, one benefit was the gifted students were removed from both the
treatment and comparison groups, allowing for a fair comparison between the two groups.
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Another possible limitation of this study was the inexperience of the participating
teachers with incorporating between-classroom flexible grouping methods. The 2015-2016
school year was the inaugural year for this grouping method at Edgar Elementary and the
second year of implementation at Taylor Elementary. On the teacher questionnaires, the
teachers indicated they had received no training in ability grouping practices for mathematics
instruction. Only two teachers noted training in ability grouping for reading instruction.
Therefore, the teachers may have had limited knowledge of differentiation and organizational
strategies to best meet students’ needs when grouping students by ability. Results of the study
may have been altered if the teachers had more experience with this grouping method or more
training in instructional strategies related to ability grouping. Therefore, more professional
development in these areas would be advantageous for teachers implementing betweenclassroom flexible grouping.
Additionally, a limitation of this study related to within-class grouping methods. On the
teacher questionnaires, the treatment and comparison groups reported utilizing within-class
methods “often” for instructional purposes. It is difficult to ascertain the effects of merely
between-classroom flexible grouping when its effects are unable to be separated from the
effects of within-class methods. Within-class methods may have intervened to alter the effects
between the treatment and comparison groups, making the results appear more similar than
they would have indicated in isolation.
A final limitation relates to the generalizability of the results. Overall, large sample
sizes were included for both groups within this study, which increases its applicability in other
locations. However, the study only involved students from one school district and two grade
levels. In addition, small sample sizes were attained in regard to low-ability students for
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Research Question #4. These small samples may have been due to the higher than average
mean scores of the overall grade levels at the participating schools. Thus, fewer low-ability
students may have existed at these schools. Another possibility is the parents of the low-ability
students may have been hesitant to allow their children to participate in the study. Thus, the
generalizability of these findings to other student populations is limited.
Recommendations
This section emphasizes practical recommendations in light of this study’s findings.
Recommendations for educational practitioners are included. Specifically, considerations of
between-classroom flexible grouping’s effects on students’ academic performance and selfconcepts are shared. Additional teacher training to increase student success with this grouping
method is also discussed. In addition, suggestions for further research are delineated. Altering
the research design, utilizing a greater variety of participants, and investigating the preferences
of additional stakeholders are considered.
Implications for Educational Practice
Although a majority of the results of this study were not significant, trends emerged in
the data. These trends imply suggestions can be made to potentially improve educational
practice. Recommendations for educational practitioners, regarding the implementation of
between-classroom flexible grouping for mathematics instruction, are described in this section
and listed below:
•

Incorporate between-classroom flexible grouping to increase mathematical concept
improvement with emphasis in fourth grade and with high-ability students

•
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Implement between-classroom flexible grouping to improve academic and mathematics
self-concepts, especially in low-ability students

•

Provide additional training for teachers employing between-classroom flexible grouping
methods

Between-Classroom Flexible Grouping for Mathematical Concept Improvement
The results of this study warrant the consideration of between-classroom flexible
grouping to enhance students’ mathematical concept improvement, especially at the fourthgrade level. Fourth-grade students at all ability levels outperformed those in the comparison
group academically when between-classroom flexible grouping was employed. In addition, the
use of between-classroom flexible grouping should specifically be considered for high-ability
students, as these students achieved higher results in both grade levels. Noddings (1989)
concurred that homogeneous grouping of students is preferred for mathematical concept
improvement. Noddings also advocated for flexible grouping methods because they allow
students to learn at an appropriate pace and receive advantageous support from similar-ability
peers. The high-ability students seemed to truly excel mathematically when grouped with
similar-ability peers. Flexible grouping would need to occur as well, to ensure similarities
among peers for each specific unit. Thus, it is suggested that schools consider implementing
between-classroom flexible grouping in fourth grade and with high-ability students.
Between-Classroom Flexible Grouping to Increase Academic Self-Concepts
In addition, consideration should be given to the use of between-classroom flexible
grouping for mathematics to increase students’ academic and mathematics self-concepts. The
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results of this study revealed general academic self-concepts were significantly higher at the
fourth-grade level. Although no significance was found, fourth- and fifth-grade students
reported higher mathematics self-concepts in classrooms with between-classroom flexible
grouping. Low-ability students reported higher mathematics self-concepts when this grouping
method was employed as well. Previous research determined similar results for low-ability
students in between-classroom groupings (e.g., Marsh, 1990; Reuman, 1989; Trautwein et al.,
2000). In addition, Marsh et al. (2005), as well as Bong and Skaalvik (2003), found higher
self-concepts led to higher achievement in later years. Therefore, if low-ability students are
able to raise their academic and mathematics self-concepts with between-classroom flexible
grouping, then their mathematics achievement may be heightened in future grade levels.
Additionally, Ireson and Hallam (2009) determined students had higher academic self-concepts
when between-classroom grouping was utilized for merely one or two subjects. Thus, it is
suggested that between-classroom flexible grouping would be an advantageous grouping
method when only used for mathematics instruction.
Teacher Training
The final suggestion for educational practice involves teacher training. The results of
this study reveal the teachers utilizing between-classroom flexible grouping methods accessed
limited training in ability grouping practices and mathematics instruction. These teachers were
also inexperienced with between-classroom flexible grouping practices. The treatment group
may have attained greater mathematical gains and higher academic self-concepts if the teachers
were better versed in differentiation and mathematical instruction techniques. Instruction could
then be tailored to better meet the specific needs of each ability level while more effectively
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instructing the Common Core State Standards and district-adopted mathematics curriculum.
Tomlinson and Kalbfleisch (1998) reported teachers must adjust instruction to varying levels of
readiness for student success. Similarly, Tomlinson (2001) stated instruction must be presented
slightly above the students’ current levels of understanding to enhance academic growth. For
teachers to meet these instructional demands, exposure to techniques for adjusting the
presentation of skills to align with students’ needs is paramount. In addition, recent research
suggests “mathematical knowledge for teaching” (MKT; Hill, Rowan, & Ball, 2005) plays an
integral role in students’ mathematical concept improvement. Hill et al. (2008) found teachers
with higher levels of mathematical knowledge and pedagogical techniques presented
instruction of higher quality. Thus, students’ achievement scores increased to a greater extent
in classrooms of teachers possessing higher MKT than those students instructed by teachers
with lower MKT (Hill et al., 2005). Therefore, it is recommended that teachers receive
differentiation training, specifically focused on ability grouping methods, and mathematics
training, highlighting MKT, prior to the implementation of between-classroom flexible
grouping.
Suggestions for Future Research
The findings of this study necessitate further research to provide a complete picture of
the effects of ability grouping methods. Recommendations for further research are described in
detail. Research suggestions are as follows:
•

Investigate the effects of combining between-classroom with flexible grouping methods

•

Study between-classroom flexible grouping methods with a greater variety of students,
specifically elementary students in the United States

•
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Utilize a mixed-methods research design for investigating between-classroom flexible
grouping

•

Conduct a longitudinal study of between-classroom flexible grouping methods

•

Examine the views of between-classroom flexible grouping methods by other
stakeholders

Between-Classroom Flexible Grouping
A fair amount of research has been conducted using between-school and betweenclassroom grouping methods (e.g., Ireson & Hallam, 2009; Macqueen, 2012; Marsh et al.,
2014; Tieso, 2003, 2005). However, very limited research has been conducted while
implementing between-classroom methods along with flexible grouping. In the previous
studies, students remained in stagnant groups for a duration of at least one school year. The
current research utilizes pretest data to reorganize students into new mathematics placements
for each unit. However, one study of between-classroom flexible grouping is not robust
enough to determine its effects for all students. Therefore, I recommend additional research
with between-classroom flexible grouping to better understand its effects on mathematical
concept improvement and academic self-concepts.
Variety of Students
In light of the limited research on between-classroom flexible grouping, I also
recommend additional research with a greater variety of students. In this study, different
effects were noted between fourth- and fifth-grade students for mathematical concept
improvement. In addition, slight differences were noted for academic self-concepts and among
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ability levels at the fourth- and fifth-grade levels. These differences suggest more research
concerning between-classroom flexible grouping is needed at these grade levels and at other
grade levels for consistent trends to be developed. In addition, a majority of betweenclassroom studies of academic self-concepts have been conducted outside of the United States
(e.g., Marsh et al., 2005; Trautwein et al., 2006; Viljaranta et al., 2014), and very few studies
have been conducted using elementary students (e.g., Cole et al., 2001; Viljaranta et al., 2014;
Wu & Kuo, 2015). Thus, further research with elementary students in any principality is
imperative to determine the mathematical concept improvement and academic self-concept
effects of ability grouping. Additional studies involving the ability grouping of American
students at all levels are needed regarding academic and mathematics self-concept effects. Due
to the overall limited research with between-classroom flexible grouping specifically, I contend
a replication of the current study in other locations and with a variety of grade levels would be
advantageous to grasp a full understanding of this specific grouping method’s effects.
Mixed-Methods Research Design
Additionally, alterations to the current study’s research design may be beneficial in
determining the effects of between-classroom flexible grouping. For instance, the current study
was quantitative in design. Using a mixed-methods approach, which includes qualitative
analyses following the quantitative portion, would add robustness and clarity to the research. I
recommend replicating the current study’s design using test scores and questionnaire data for
phase one. For phase two, a random sample of students should be gathered for follow-up
interviews to reveal their rationales for their choices on the Self-Description Questionnaire I.
Another way to address the qualitative needs of this study would be to add open-ended
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questions to the Self-Description Questionnaire I to ascertain students’ reasoning for their
selections on this questionnaire. Outliers could also be targeted to better understand their
selections on this assessment tool. Information about misunderstandings of questionnaire items
or other reasons for differences in scores could be determined. In addition to the STAR Math
test scores, teacher assessments of each student’s performance, using questionnaires, grades, or
classroom test data, could be collected to provide a more complete picture of students’
mathematical concept improvement.
Longitudinal Study
Conducting a longitudinal study might be another advantageous alteration to the
research design. Some effects on mathematical concept improvement and academic selfconcepts were noted within the current study. Researching the use of between-classroom
flexible grouping over a period of three years would reveal whether differences in these areas
would become more pronounced or if contrasting effects would become apparent. Therefore, I
recommend collecting data on students’ mathematics pretest data at the beginning of each
school year and posttest data at the conclusion of each year. I also recommend distributing the
same questionnaire to students at the close of each school year. Differences between the
comparison and treatment groups, across ability levels, and across school years could be
compared and analyzed to determine between-classroom flexible grouping’s effects over a
three-year period.
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Views of Stakeholders
A final recommendation concerns the views of other educational stakeholders regarding
between-classroom flexible grouping. With the exception of academic self-concepts at the
fourth-grade level, significant differences between the treatment and comparison groups were
not found, suggesting either method could be utilized successfully with students. However,
stakeholders in mathematics education may report stronger preferences between the ability
grouping methods. Thus, conducting a study to ascertain the preferences of administrators,
teachers, parents, and/or students regarding ability grouping methods would be beneficial. A
specific method may be easier to implement, easier to organize, or could reduce stress in its
stakeholders. These differences warrant further investigation.
Closing Statements
With American schools steadily becoming more diverse, the need for effective
differentiation techniques within general education classrooms has become more prominent.
Educators are tasked with teaching a wider variety of students with more rigorous Common
Core State Standards. Therefore, determining the most efficient ways to positively meet
students’ vast learning needs is paramount in education today. Ability grouping has emerged
as a viable option with mixed results across research studies.
Combining the ability grouping methods of between-classroom and flexible grouping
methods seems promising in achieving beneficial student outcomes. Although significance was
rarely attained, the implementation of between-classroom flexible grouping methods resulted in
higher academic and mathematics self-concepts compared to heterogeneous classrooms in a
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majority of cases. Mathematical concept improvement was also greater at the fourth-grade
level with between-classroom flexible grouping; however, opposing results were determined at
the fifth-grade level. High-ability students excelled academically with this grouping method at
both grade levels. Additional research on the effects of this grouping method would contribute
to educators’ understanding of the most effective ability grouping methods for student success
in mathematics classrooms.
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Sample STAR Math Test Items
A bookstore received a shipment of seven
different books to put in the new books

513
- 35

display. The prices of the books are $29,
$17, $31, $18, $26, $18, and $33. What is
the median price of the books received in

A. 479

the shipment?

B. 522
A. $25
C. 468
B. $18
D. not given
C. $16
D. $26
Which lines appear to be parallel?

What is 420,000 is scientific notation?
A. 4.2  𝑥  10!!
B. 4.2  𝑥  10!

A.

B.

!!

C. 4.2  𝑥  10

D. 4.2  𝑥  10!

Evaluate: n + 6m if m = −6 and n = −5

C.

D.

A. 41
B. -36
C. -41
D. 31

(Renaissance Learning, 2010, p. 4;
Renaissance Learning, 2015, “STAR Math
Sample Items,” para. 1)
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Directions	
  for	
  Administering	
  the	
  Questionnaire:	
  
	
  
1.	
  	
  Distribute	
  questionnaires	
  to	
  the	
  students	
  on	
  the	
  list	
  who	
  have	
  parental	
  	
  
consent	
  and	
  child	
  assent.	
  
	
  
2.	
  	
  Support	
  students	
  in	
  completing	
  the	
  personal	
  information	
  section	
  at	
  the	
  top	
  	
  
of	
  the	
  questionnaire	
  (name,	
  school,	
  teacher,	
  grade,	
  date).	
  	
  Please	
  	
  
ensure	
  they	
  write	
  their	
  FIRST	
  and	
  LAST	
  names!	
  
	
  
3.	
  	
  Read	
  aloud	
  the	
  cover	
  sheet	
  as	
  the	
  students	
  follow	
  along	
  with	
  the	
  text.	
  	
  	
  
Have	
  the	
  students	
  circle	
  their	
  answers	
  to	
  item	
  C	
  for	
  practice.	
  	
  Answer	
  	
  
students’	
  questions.	
  
	
  
4.	
  	
  Read	
  aloud	
  the	
  questionnaire	
  items	
  on	
  the	
  second	
  and	
  third	
  pages.	
  	
  	
  
Monitor	
  students	
  and	
  answer	
  students’	
  questions.	
  
	
  
5.	
  	
  Recollect	
  the	
  questionnaires.	
  
	
  
After	
  administration:	
  
	
  
6.	
  	
  Check	
  the	
  personal	
  information	
  section	
  for	
  completeness,	
  including	
  first	
  	
  
and	
  last	
  names.	
  
	
  
7.	
  	
  Circle	
  one	
  letter	
  in	
  the	
  top,	
  right	
  corner	
  to	
  indicate	
  each	
  student’s	
  ability	
  	
  
level	
  placement	
  for	
  mathematics	
  instruction	
  for	
  a	
  majority	
  of	
  the	
  school	
  	
  
year.	
  	
  If	
  you	
  have	
  questions,	
  please	
  contact	
  me.	
  	
  Code:	
  
	
  	
  	
  	
  G	
  =	
  gifted,	
  	
  	
  H	
  =	
  high-‐ability,	
  	
  	
  A	
  =	
  average-‐ability,	
  	
  	
  L	
  =	
  low-‐ability	
  
(For	
  example,	
  if	
  Jackson	
  is	
  instructed	
  in	
  a	
  high-‐ability	
  classroom	
  for	
  unit	
  1,	
  an	
  average-‐ability	
  classroom	
  
for	
  units	
  2	
  and	
  3,	
  and	
  a	
  high-‐ability	
  classroom	
  for	
  units	
  4	
  and	
  5,	
  Jackson	
  would	
  be	
  marked	
  as	
  high-‐
ability,	
  as	
  he	
  was	
  instructed	
  in	
  the	
  high-‐ability	
  classroom	
  for	
  three	
  out	
  of	
  five	
  units.)	
  

	
  
8.	
  	
  Place	
  the	
  questionnaires	
  in	
  the	
  envelope	
  provided	
  and	
  place	
  in	
  your	
  	
  
school’s	
  front	
  office	
  on	
  Wednesday,	
  April	
  27.	
  	
  I	
  will	
  retrieve	
  them	
  	
  
in	
  the	
  morning	
  on	
  Thursday,	
  April	
  28.	
  
	
  
Thank	
  you	
  for	
  your	
  help!	
  	
  If	
  you	
  have	
  any	
  questions,	
  please	
  feel	
  free	
  to	
  contact	
  
Sara	
  Curran	
  at	
  scurran@sd308.org	
  or	
  (630)636-‐3149.	
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Teacher	
  Procedures	
  for	
  Parental	
  
Consent/Child	
  Assent	
  Forms:	
  
	
  

1.	
  	
  Please	
  distribute	
  the	
  consent	
  forms	
  to	
  your	
  students	
  on	
  Thursday,	
  
March	
  3	
  or	
  Friday,	
  March	
  4.	
  	
  	
  
	
  
2.	
  	
  Encourage	
  the	
  students	
  to	
  write	
  a	
  return	
  date	
  of	
  Friday,	
  March	
  	
  
11,	
  in	
  their	
  assignment	
  notebooks	
  daily.	
  	
  Parent	
  notification	
  via	
  	
  
classroom	
  newsletters	
  and/or	
  emails	
  is	
  encouraged	
  and	
  
appreciated	
  as	
  well!	
  
	
  
3.	
  	
  Collect	
  the	
  consent	
  forms	
  from	
  the	
  students	
  each	
  day	
  as	
  they	
  are	
  	
  
returned	
  to	
  school.	
  	
  Please	
  check	
  each	
  form	
  for	
  completeness:	
  	
  
! Parent’s/Guardian’s	
  signature	
  &	
  date	
  
! Parent’s/Guardian’s	
  printed	
  name	
  
! Child’s	
  signature	
  &	
  date	
  (first	
  and	
  last	
  name)	
  
! Child’s	
  printed	
  name	
  &	
  date	
  (first	
  and	
  last	
  name)	
  
	
  
4.	
  	
  For	
  students,	
  whose	
  forms	
  are	
  not	
  returned	
  by	
  Friday,	
  March	
  	
  
11,	
  please	
  send	
  a	
  second	
  copy	
  of	
  the	
  consent	
  form	
  home	
  with	
  	
  
the	
  students	
  on	
  that	
  day	
  and	
  request	
  immediate	
  return.	
  	
  Parent	
  	
  
reminders	
  via	
  classroom	
  newsletter	
  and/or	
  email	
  are	
  	
  
appreciated	
  as	
  well!	
  
	
  
5.	
  	
  Place	
  the	
  completed	
  consent	
  forms	
  in	
  the	
  envelope	
  provided	
  and	
  	
  
place	
  in	
  your	
  school’s	
  front	
  office	
  on	
  Wednesday,	
  March	
  16.	
  	
  I	
  	
  
will	
  retrieve	
  them	
  in	
  the	
  morning	
  of	
  Thursday,	
  March	
  17.	
  
	
  
Thank	
  you	
  for	
  your	
  help!	
  	
  If	
  you	
  have	
  any	
  questions,	
  please	
  feel	
  free	
  to	
  
contact	
  Sara	
  Curran	
  at	
  scurran@sd308.org	
  or	
  (630)636-‐3149.	
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Teacher	
  Questionnaire	
  
	
  
The	
  purpose	
  of	
  this	
  questionnaire	
  is	
  to	
  ascertain	
  factors,	
  other	
  than	
  ability	
  
grouping,	
  which	
  may	
  affect	
  student	
  improvement	
  and	
  academic	
  self-‐concepts.	
  
	
  
First	
  and	
  last	
  name	
  	
  _____________________________________________________________________________	
  
	
  
School	
  _________________________________________________________	
  
Grade	
  level	
  ______________	
  
	
  
	
  
Teaching	
  degree(s)	
  including	
  major(s)	
  (example:	
  	
  bachelor’s	
  in	
  elementary	
  education):	
  	
  	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
Teaching	
  license(s)	
  you	
  currently	
  possess	
  and	
  corresponding	
  grade	
  level(s)	
  (example:	
  	
  
Elementary	
  Education	
  K-‐9):	
  	
  	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
Teaching	
  endorsement(s)	
  you	
  currently	
  possess	
  and	
  corresponding	
  grade	
  level(s)	
  
(example:	
  	
  gifted	
  teacher	
  5-‐8)—If	
  none,	
  please	
  indicate	
  N/A:	
  	
  	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
Number	
  of	
  total	
  years	
  of	
  full-‐time	
  teaching	
  (including	
  this	
  school	
  year)	
  ________	
  
	
  
	
  
Number	
  of	
  years	
  teaching	
  your	
  current	
  grade	
  level	
  (including	
  this	
  school	
  year)	
  ________	
  	
  	
  	
  
	
  
Number	
  of	
  years	
  teaching	
  the	
  My	
  Math	
  program	
  (including	
  this	
  school	
  year)	
  ________	
  
	
  
Number	
  of	
  years	
  implementing	
  between-‐classroom	
  flexible	
  grouping	
  for	
  math	
  (including	
  	
  
	
  
this	
  school	
  year)	
  ________	
  
	
  
During	
  this	
  school	
  year,	
  rate	
  the	
  extent	
  to	
  which	
  you	
  have	
  used	
  within-‐class	
  flexible	
  
grouping	
  in	
  your	
  mathematics	
  classroom.	
  	
  (Please	
  circle.)	
  
	
  
Never	
   	
  
	
  Rarely	
  
	
  	
  	
  Sometimes	
   	
  
Often	
   	
  
Almost	
  Always	
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Is	
  your	
  grade	
  level	
  using	
  between-‐classroom	
  flexible	
  grouping	
  for	
  math	
  this	
  school	
  
year?	
  	
  
Please	
  circle:	
  	
  	
  	
  Yes	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  No	
  	
  	
  
	
  
	
  
If	
  yes,	
  please	
  check	
  the	
  ability	
  level(s)	
  you	
  have	
  taught	
  and	
  indicate	
  which	
  units	
  
you	
  have	
  taught	
  each	
  level:	
  
	
  
	
  

	
  

Gifted	
  	
   	
  	
  	
  	
  Unit(s):	
  _________________________________________	
  
	
  
	
  

High	
  

	
  	
  	
  	
  Unit(s):	
  _________________________________________	
  

Average	
  	
  	
  	
  	
  Unit(s):	
  _________________________________________	
  
	
  
Low	
  

	
  	
  	
  	
  Unit(s):	
  _________________________________________	
  

	
  
Besides	
  between-‐classroom	
  flexible	
  grouping	
  and	
  within-‐class	
  flexible	
  grouping,	
  please	
  
list	
  any	
  other	
  differentiation	
  techniques	
  you	
  have	
  utilized	
  in	
  your	
  mathematics	
  
classroom	
  this	
  school	
  year.	
  	
  If	
  none,	
  please	
  indicate	
  N/A.	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
_______________________________________________________________________________________________________	
  
	
  
Please	
  check	
  any	
  training	
  you	
  have	
  received	
  in	
  mathematics	
  instruction	
  since	
  earning	
  
your	
  bachelor’s	
  degree.	
  	
  Then	
  list	
  specific	
  training	
  you	
  have	
  received	
  for	
  any	
  checked	
  
categories.	
  
	
  
Graduate	
  Coursework	
  	
  __________________________________________________________________________________________	
  
	
  
Conferences	
  	
  _____________________________________________________________________________________________________	
  
	
  
Professional	
  development	
  	
  _____________________________________________________________________________________	
  
	
  
Other	
  training	
  (please	
  list)	
  	
  ____________________________________________________________________________________	
  
	
  
No	
  math	
  instruction	
  training	
  

	
  
Please	
  check	
  any	
  training	
  you	
  have	
  received	
  in	
  implementing	
  ability	
  grouping	
  in	
  the	
  
classroom.	
  	
  Then	
  list	
  specific	
  training	
  you	
  have	
  received	
  for	
  any	
  checked	
  categories.	
  
	
  

Graduate	
  Coursework	
  	
  __________________________________________________________________________________________	
  
	
  
Conferences	
  	
  _____________________________________________________________________________________________________	
  
	
  
Professional	
  development	
  	
  _____________________________________________________________________________________	
  
	
  
Other	
  training	
  (please	
  list)	
  	
  ____________________________________________________________________________________	
  
	
  
No	
  ability	
  grouping	
  training
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